WATER WORKS 


_& SEWERAGE 


te ULY, 1938 


Lent 


PUBLICATION <""" EDITOR VOLUME 85, No. 7 











thou- 
from § 
your - 


¢ A Aerial View of Seattle 
ions, } and its Harbor 


wims © 


very | 
and 

ence 
ring 
ore 


© Chas. R. Laidlaur 


Rising between two snow-capped mountain ranges—the picturesque 
Cascades and the thrilling Olympics—stands Seattle, the largest city of 
r re- its age in the world. Included in its many attractions are its world-famed 

Public Market, Government Locks second only to Panama's, a modern art 
museum, parks bordering on sea and lake, and the beautiful University 
of Washington campus. A half-day’s journey from Seattle brings you to 
Grand Coulee Dam, the largest structure ever built by man. 


Every great city gets its support from basic industries or resources toe 
2 2 ie . . : Snow on nearby mountains is the source 
of the region of which it is a part. Lumber and fish are two of the great ; Seattle's ineuhaustible engoly of puse ol 
resources of the Pacific Northwest of which Seattle is the largest city. i i, 


Seattle’s water supply is the Cedar River in the Cascade Mountains. 
Its water rates are among the lowest in the United States. If figured on 
a ton basis, the rate would be less than 2 cents per ton, delivered from 
the Cascades toe the consumer’s tap. Seattle is another great city where 
Pittsburgh Meters are used in their water metering program. 





PITTSRURGH WATER METERS 











& 
: 
4 4 
t 


aad ana ee, 








Installing U.S. Super-de Lavaud Pipe with mechanical joints for sewerage force main at Annapolis, Md. 


The use of cast iron pipe for pressure sewers is steadily increasing. This 
material, standard the world over for water and gas distribution, offers 
5 definite advantages for sewerage service: it effectively resists corrosion; 
it is impermeable; joints are infiltration-proof; it has great structural 
strength; its maintenance cost—little or none. We produce Super-de 
Lavaud chill-free centrifugally cast pipe in sizes from 3 to 24 inches— 
pit cast pipe in sizes from 3 to 84 inches—in 12-foot, 16-foot or 18-foot 


lengths. Quick service from stocks carried at 15 shipping points 


throughout the U.S. A. 


UNITED STATES PIPE AND FOUNDRY COMPANY 
General Offices: BURLINGTON, NEW JERSEY 


Foundries and Sales Offices throughout the United States 











“WE LIKE HTH" 


F anyone thinks the duties of a water department 
official are easy, let him have a talk with E. C. 
Sanderson at Winchester, Mass. Even in this small 
water department, he will learn how many and how 
diverse are the problems that officials must solve in 
maintaining a safe and adequate water supply. 



























Not the least of the problems at Winchester has 
E. C. Sanderson, been the proper sterilizing of new mains. Like hun- 
Commissioner Water dreds of other water works men throughout the country, 


and Sewer Depar “a Mr. Sanderson uses HTH for this important job with 
ment, Town of Win- « oa 
very satisfactory results”. 


chester, Mass., says: 





Sterilization of new mains is just one of the many 
water treatment jobs that are made to order for HTH. 


se We are always very carefi ul to If you have not yet received “Hypo-Chlorination of 
thoroughly sterilize all new Water”, write today for a copy of this valuable 80-page 


manual on water treating problems and how to meet 


mains; we use HTH for this pur- | °™ 18 yours for the asking. 


pose. We have had very satisfac- The MATHIESON ALKALI WORKS (inc.) 
” 60 East 42nd Street New York, N. Y. 
tory results from your product. Soda Ash... Liquid Chlorine... Bicarbonate of Soda...HTH and HTH-15 


Caustic Soda... Bleaching Powder... Ammonia, Anhydrous and Aqua 
PH-Plus (Fused Alkali)... Dry Ice (Carbon Dioxide Ice) 
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HE picture above shows a new 500,000- 

gal. Horton elevated storage tank re- 
cently installed in the Sidney, Ohio, water- 
works system. It offers a good example of 
the pleasing results that can be obtained 
with the Horton radial-cone bottom design 
in a tank of this capacity. 


In Sidney, as in hundreds of other cities, 
elevated storage provides many advantages, 
which include: more uniform pressures, 
reduced. pumping costs, and an adequate 
reserve always available for fire protection. 
For complete information or quotations, 
address our nearest office. 


CHICAGO BRIDGE & IRON COMPANY 


Chicago 2198 Old Colony Bldg. Birmingham.......... 1586 North 50th Street Philadelphia 
New York.........3390-165 Broadway Bldg. 1646 Hunt Bldg. 
Cleveland 2262 Rockefeller Bldg. 


Houston 2919 Main Street 
Dallas 1479 Liberty Bank Bldg. Detroit...............-1551 Lafayette Bldg. 


Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE, PA. 


1644-1700 Walnut St. Bldg. 
RIE cecccreces 1548 Consolidated Gas Bldg. 
San Francisco 1083 Rialto Bldg. 
1455 Wm. Fox Bldg. 
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13-FOOT LENGTHS of 
Transite Pipe mean 
fewer joints. And be- 
cause Transite joints 
are unusually tight, in- 
filtration is reduced to 
a minimum. Installa- 
tion costs are cut be- 
cause smaller pipe can 
be used .. . disposal- 
plant operation is 
cheaper, more efficient, 
for there is less volume 
to handle. 





SPECIFY these SAVINGS 


ON YOUR NEXT SEWER LINE 


HERE’S real economy in a sewer pipe that has a 
smooth interior surface and tight joints. 


Such a pipe saves money in many ways. A low co- 
efficient of friction means that sewage will flow readily, 
even on a slight grade. Trenches can be shallower... 
less expensive. And tight joints reduce infiltration to the 
minimum. With a smaller volume of sewage to handle, 
a smaller pipe or flatter grade can be used, saving on 
material or trenching costs. Costs are cut again at the 
disposal plant, for there is less sewage to treat. 


Many communities 
are already enjoying 
these important sav- 
ings, by using J-M 
Transite Sewer Pipe. It 
has an unusually high 
flow velocity —C=140 or 


ON FORCE MAINS, Sim- 
plex Couplings assure 
bottle-tight joints. And 
because Transite Pipe has 
an unusually smooth in- 
terior surface, sewage flows 
easily. Grades can be re- 
duced ... trenches made 
shallower. 


n=.009 for average slopes. The 13-foot lengths mean 
fewer joints, and the joints are unusually tight. Thus, 
infiltration is virtually eliminated. 


J-M Transite Sewer Pipe saves in other ways, too. 
The long sections are light . . . easily transported and 
easily handled. And because Transite Pipe is made of 
two inherently permanent minerals—asbestos and ce- 
ment—it is exceptionally resistant to corrosion, both 
inside and outside. 


Full information on the many 
advantages of Transite Pipe is 
given in the new Transite Sewer 
Pipe brochure. Before installing 
your next sewer line, you should 
have these facts. Write Johns- 
Manville,22 East 40thSt., N.Y.C. 


JM Johns-Manville 
TRANSITE SEWER PIPE 


AN ASBESTOS PRODUCT 
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BUY CARBON 
ON 
PERFORMANCE 


Horses are valued for their performance. A draft horse 
must have power; a race horse speed; a “saddler’”’ still 
other qualifications. Each must be selected for the job 


to be done. 


In buying carbon for water purification, the selection 
should be based on power to remove taste and odor from 


your own water supply. 


It is difficult to get a horse for a free trial these days 
but it is easy to get a trial shipment of HYDRODARCO* 
and it is easy to determine its performance with the 
DARCOGRAPH and the Threshold Odor Test in your 
plant. The DARCOGRAPH set will be mailed promptly 


upon request. 
*Reg. U.S. Pat. Off. 


Distributing Points 
ee 
New York - - BUFFALO 
CINCINNATI - - CHICAGO 
Str. Louis - NEw ORLEANS 
CORPORATION Kansas City - - - SAN 
Francisco - Los ANGELES 
@ MarsHALL, Texas ® 


60 East 42nd Street, New York, N. Me @® MontTreEAL, CANADA ® 
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mote control © in waterworks, sewage 
systems, and filtration plants, the logical choice is cyl- 
inder operation. Why? Because in these services, valves 


must respond u i to central panel control. Cylinder 


wer supply which 
may be inter nt. 100, since hy- 
draulic powe® is most i le at the point of valve 
application, the economical ge of cylinder opera- 


tion is of utmost importance to you. 


struction of Crane perfected 
cylinder mechanism is most desirable for your remote com 
trol installations: Easily installed, easily maintained at con- 


stant efficiency: pendable flow-control. 


e control is only 


nsi 


metallurgy: and engineering i rane va 
unmatched stamina. The dependability of Crane-Equip- 
ment is evidenced daily i0 systems of every size and type 


_throughout the nation. 


all the detai 

disc and wedge gat 

tems. They re ™4 

sizes up tO 72 inch 

The Crane line includes ¢ 

_as well as valve operating me 
practical type: 
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Is there a substitute for 
EXPERIENCE? 


We say ‘nol’? We have encountered too many sanitation 
projects which failed to function as planned because experi- 
ence was sadly lacking in the design and manufacture of the 
equipments used. 


Too, we have been called on time and again to revamp and, w--» 
in some cases, replace sewage treatment units which fell short 
of expectations or promised performance. While such equip- 
ment was furnished with the best of intentions, and those 
responsible for its purchase were certainly prompted by the 
savings offered, their savings too often prove costly in the end. 
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P.F.T. has had over 45 years of specialized experience in 

. designing and building sewage treatment equipment. It was 
founded by a group of men who independently had had 
years of experience in the field before joining forces. Accord- 
ingly, most of the problems that are encountered with un- 
proved equipments have been solved long ago by P. F. T. 
Actually, the small initial savings promised by untried equip- 
ments are quickly lost in greater maintenance, repairs and 
inefficient operation. 


P. F. T. has maintained a high standard; always builds equip- 
ment that has everything necessary to insure its proper opera- 
tion over the greatest possible period of time, and at a cost 
commensurate with the quality material and modern design 
evident in all P. F. T. Sewage Treatment Equipment. 


The fine service rendered by P. F. T. Equipment, installed in 
cities and towns throughout the nation, stands as a monument 
to our name. 


The many points of superiority that make P. F. T. the better, 
safer investment are given in detail in bulletins covering 

Floating Cover Digesters, Rotary Distributors, Sprinkling Fil- 
ters, Siphons, Waste Gas Burners, Flame Traps, and other 
specialized sewage treatment equipments, sent on request. 








4241 RAVENSWOOD AVENUE, ‘CHICAGO 
NEW YORK CHARLOTTE,N.C. Los ANGELES 


SEWAGE TREATMENT EQUIPMENT EXCLUSIVELY SINCE 1893 










=P.F.T 
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ARTICLES AND 
AUTHORS Scheduled 


for Future Issues 


The Meeting of the Pa. Sewage Works 
Ass’n held last month at State Colege, 
Pa. unfortunately can not be reported in 
this issue, due to the fullness of the re- 
port. It will appear in the next issue. 
The meetings of the Pa. Water Operators 
Ass'n and the Pa. Sewage Works Ass’n, 
held conjointly on the campus at State 
College, Pa. annually, have become 
widely known for their excellence. The 
meeting of the Sewage Works Ass’n this 
year was an especially interesting one 
with a record attendance and a meaty 
program. Since we felt that justice 
would not be done in cutting the report 
or leaving out pictures, we are holding 
it over one issue. There is much that is 
new in it to interest sewage works oper- 
ators and engineers. 


“Putting the Water Works G-Man to 
Work’”—is the caption of an intriguing 
story by Roger Esty, Supt. of Water at 
Danvers, Mass. This interesting story, 
from one of America’s No. 1 water works 
managers, reveals much about the habits 
of the water consumer which are 
recorded by Esty’s mechanical ‘‘G-Men.”’ 
These are no less than the never-sleeping 
and all-seeing ‘‘Meter Masters,’’ which 
the Danvers Water Department has em- 
ployed in a variety of ways to reveal 
“little Known facts about well known 
customers.’’ Results: disputes as to con- 
sumption and meter accuracy settled 
amicably; more effective metering and 
more revenue collected; in the eyes of 
the customer, a mechanical eye and can- 
did camera working in combination. In 
addition, Mr. Esty reveals how his “G- 
Men” have saved money for the con- 
sumer and made friends for Danvers’ 
Water Department. 





“Disapproved Plumbing  Fixtures’’— 
by Arthur B. Cronkright, of the U. S. 
Public Health Service, New York City, is 
an answer to the question frequently 
raised—‘‘How really dangerous to water 
consumers are defective plumbing fix- 
tures, concerning which there has been 
so much discussion in recent years?’’ 
The results of the investigation reported 
in Mr. Cronkright’s paper in a good 
measure answers this question. As a 
follow up to an earlier report by the 
Public Health Service it is particularly 
interesting, in that it reveals the fre- 
quency with which a non-approved or 
potentially hazardous fixture in truth has 
the opportunity to become so. The find- 
ings go a long way toward answering 
the question—‘“If so many opportunities 
exist to allow pollution of water supply 
by back-syphonage through faulty fix- 
tures—why, by now, aren’t we all dead?” 
Read it; it may take a load off of your 
mind when you drink water on the lower 
floors of a building. 





“The New Treatment Works of She- 
boygan, Wis.”—will be described by 
Jerry Donohue, Consulting Engineer, of 
Sheboygan. In this article the more un- 
usual features of the neW plant will be 
stressed. In a second article, to follow, 
Mr. Donohue will describe in some detail 
the interesting features of design and 
operation of the automatic gas handling, 
gas storage and control equipment, and 
the power generating scheme designed 
to procure maximum power recovery 
through digester gas utilization. 





L. H. ENSLOW, Editor 
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CAST IRON PIPEEFITTINGS 


PIPE MANUFACTURED BY THE 
MONO-CAST CENTRIFUGAL 
METHOD IN SAND-LINED 
REFRACTORY MOLDS 


"'Enameline" is the trade name for a three-coat lining applied to the interior surface of 
Mono-Cast pipe and fittings. The first two coats consist of a special mortar made up of 
Portland Cement mixed with clean silica sand, and the third coat is an asphalt paint. It is 
offered as an alternate for standard tar coating—at no extra cost—and is recommended 


for water main service throughout the United States except in very special cases where 


additional thickness of lining would seem to be desirable. 


AMERICAN CAST IRON PIPE COMPANY 


New York City Chicago BIRMINGHAM, ALABAMA Kansas City Minneapolis 


Dallas Los Angeles San Francisco Pittsburgh Cleveland 
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WATER WORKS IMPROVEMENTS 
AT PITTSBURG, KANSAS 


By W. J. LAPWORTH! and T. D. SAMUEL III? 
Pittsburg, Kansas 


ITTSBURG, Kansas. population 19,000, is located 
Pp in southeastern Kansas in the center of the largest 

strip mine coal operations in the world. In 1911, 
after six years of strenuous effort, a bond election for 
$265,000 was carried and the privately owned water 
works system taken over. The assets, as purchased, 
consisted of two wells 8 and 12 inches in diameter and 
approximately 1,420 ft. deep with a capacity of 2,260 
g.p.m.; two Duplex steam driven pumps of 2 M.G.D. 
capacity; a 600 c.f.m. cross compound type air com- 
pressor, an Ingersoll Rand compressor; three 150 H.P. 
horizontal return tubular type boilers; an underground 
reservoir, a water tower and 36 miles of water main. 

From 1911 to 1935 under municipal ownership a new 
boiler room was added to house four new 250 H.P. 
Scotch Marine boilers and the old boilers abandoned. 
A new 4 M.G.D. crank and flywheel pump and a 6 
M.G.D. steam driven centrifugal pump increased pump- 
ing facilities; a new 1,700 c.f.m. cross compound air 
compressor supplied air to a new 12 in. 1,420 ft. deep 
well and about 19 miles of distribution main were added. 
A steam heating district in the adjacent business district 
was established and underfeed stokers were installed for 
better operation in the boiler room. The underground 
reservoir and water tower were abandoned and direct 
pumping established. The plant is located at 7th and 
Pine Streets, in the business area. The boiler and pump- 
ing plant were housed in a wood and brick structure 
located adjacent to a serious fire hazard. The depart- 
ment’s office structure—a frame structure—stood on the 
corner of the half city block. The entire layout was 
so arranged that expansion of any of the facilities or 
the open reservoir storage was impossible. Improve- 
ments in pumping facilities were needed, fire protection 
was becoming a matter of serious concern and the public 
were demanding improved quality of water. 

Such was the situation in 1935 when City Water 
Commissioner Clint B. Rankin convinced the Commis- 
sion that water improvements were necessary. Black 
& Veatch, Consulting Engineers of Kansas City, were 
employed to report on and later to design and supervise 
the construction program. The Public Works Admin- 
istration made a grant of $176,800 and the city issued 
revenue bonds and supplied sufficient cash to carry out 
the program. It was apparent that abandonment of the 
deep well supply was not possible nor could the storage 
reservoir be utilized if a water treatment plant was 
located across the street. The power-pumping plant 
could not be moved far owing to the necessity of using 


1Plant Superintendent, Pittsburgh, Kansas. 
Resident Construction Engr., Black and Veatch, Engrs., Kansas 
City, Mo. 











One of the Authors—W. J. Lapworth (Plant Supt. for 
34 Years) 


steam for all purposes including sale of waste steam 
for heat, etc., in the nearby business area. After a 
study, it was decided to purchase a site diagonally across 
from the plant and erect thereon a new boiler plant- 
pumping station. The old boilers, pumps, compressors 
were to be moved to the new station and a modern 3 
m.g.d water softening filtration plant erected in the old 
structure. All this was to be carried on as a P.W.A. 
project and without interruption of water or steam 
service. 

Close Coordination Essential 


With no elevated water storage and only about one 
day’s supply (1,780,000 gallons) ground storage, it was 
imperative that very close coordination of contractors 
and operating personnel be effected. Moreover, the 
various contracts for construction had been awarded to 
different contractors and at times four different types of 
work under different contractors, were under way at 
once. The boiler plant had to be dismantled, moved 
about 750 feet and re-erected literally without letting 
the fires go out. The steam driven air compressors, 
fans and pumps had to be taken apart and set up on 
new foundations across the street. Mr. and Mrs. “Pitts- 
burg” had to have water at their instant touch and fire 
protection had to be provided throughout the entire 
program. Due to such exacting procedure and inherent 
delays, the project was slow of completion, although 
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The New and the Old 
(Top) New Pumping Station; (Center) Old Station Converted 
to New Softening-Filtration Plant, New Wash Tank; (Bot- 
tom) New Office Building Adjoins Softening Plant 


certain units have been completed and in operation for 
over a year. 

The plant, as it existed in 1935, consisted of two 12 
iu. and one 8 in, wells, drilled approximately 1,420 ft. 
deep and with a total capacity of 5,200 gallons per 
minute, pumped by air lift to two open reservoirs. 
Splash aeration was used to remove hydrogen sulphide 
but no other treatment was given the water. The hard- 
ness was 310 p.p.m., of which 270 p.p.m. was carbonate. 
Iron and fluorine were not problems. The boiler plant 
consisted of four 250 H.P. Scotch Marine boilers 
equipped with Jones underfeed stokers, steam operated. 
A single fan provided forced draft in a 116 ft. brick 
chimney located in a corner of the pump room. Coal 
eceived from trucks and unloaded by hand through 
ws of the structure into a coal bin in front of 
ie@Doilers. ‘Two small zeolite type water softeners were 
fh use for boiler purposes. In the adjacent pump room 
were three air compressors, a 4 M.G.D. crank and fly- 
wheel steam engine and a 6 M.G.D. turbine driven 
centrifugal fire pump. A small machine shop and an 
old duplex pumping engine completed crowding the 
room. The floor and roof were of timbered construc- 
tion. 
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The Plant in General 


Construction contracts were first let for the new pump- 
boiler house structure, office building, concrete stack, 
new pump, crane, etc. The pump station consists of a 
46 ft. by 86 ft. boiler room anda 42 ft. by 120 ft. pump 
room. A ceiling height of 28 ft. 6 in. is provided to 
allow for future modernization of boiler equipment. A 
ten ton crane provides for moving of pump room equip- 
ment and the floor elevation is such that motor trucks 
driven into the room at one corner will be at floor level. 
The building is fireproof throughout. Floors and foun- 
dations are of concrete, the superstructure is of struc- 
tural steel with brick and tile trim and the roof is of 
precast concrete slabs with a standard gravel impreg- 
nated pitch type built up cover, all supported on steel. 
The interior is of unglazed buff tile above a 7 ft. wain- 
scot of deeper colored glazed tile. A tung oil glaze 
was applied to the unglazed tile and the mortar joints 
white striped to give a pleasing appearance. The main 
entrance is in the center and the superintendent’s office 
it; one corner. A tile partition wall separates the boiler 
room from the pump room. The air compressors—600, 
1,700 and 2,500 c.f.m. capacity are aligned on the south 








And—lIt's Moving Day 
(Top) Up the Street Goes Parts of a Pump; (Center) One 
of the 250 H.P. Boilers, Not Allowed to Cool, Follows Along; 
(Bottom) And, Out Pops the Fly Wheel 


















"The Old and the New" 
(Top) New Pump Room, Old Pumps; (Center) Four 250 H.P. 
Boilers in Their New Quarters Across the Street; (Bottom) 
New 4 M.G.D. Allis-Chalmers Pump 

half and the pumps are on the north half. A new 4 
M.G.D. Allis-Chalmers crank and flywheel engine was 
purchased to provide a standby for the older unit. The 
centrifugal pump was also re-erected. In the concrete 
basement there is a ceiling height of 9 ft. 6 in., which 
provides easy access to all piping and equipment sub- 
structures. The air intake is through filters encased in 
a brick structure in the basement. A division wal! and 
small port holes act as baffles and noise reducer. Filters 
are removable for cleaning. A 16 in. steel suction header 
supplies all three compressors and they in turn dis- 
charge into a 10 in. header from which individual valved 
lines encased in vitrified tiles go to each well. Thus 
it is possible to adapt compressor capacity to the well 
being operated. The 30 in. castiron water suction line 
reduces to a 20 inch line, in the basement. Locker space, 
showers and toilet facilities are available in the basement. 
The Boiler Room ° 

The boiler room houses the four 250 H.P. Scotch 
Marine boilers, two feed water pumps, feed water heater, 
zeolite softeners, stokers and control mechanism, dual 
fans and engine equipment for draft control. Al!I the 
foregoing was old equipment moved over from the old 
plant, excepting the duplicate draft control equipment 
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and feed water pump. “Moving day” was several weeks 
long but was accomplished without accident (see cuts). 
Coal and ash handling equipment is entirely new. Coal 
is received direct from the mines by trucks which back 
into a covered stall and there are emptied into a receiv- 
ing pit equipped with a reciprocating plate feeder. This 
feeder fills elevating buckets: which discharge into a belt 
conveyor above the steel coal bunkers arranged in front 
cf and above each boiler. Slide gates permit any bunker 
to be filled and separate valved chutes feed the coal by 
gtavity into each stoker hopper. Electrical controls are 
conveniently located and so arranged, that should any 
portion fail to function, the entire mechanism stops. 
Ashes are handled in a steam operated vacuum sys- 
tem. Each boiler has three ash hoppers located in the 
floor in front of each boiler which in turn has four 
ash doors. Heavy iron grating prevents clinkers larger 
than 3 inches entering the ash duct. The ashes are 
vacuum pulled through an 8 in. special alloy cast iron 
line to a receiver located atop of a circular storage tank 
outside the main building. ‘Phe tank is elevated to per- 
mit unloading by chutes direct to trucks. Water spray 
equipment is used for dust control. The vacuum is 
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The New Softening Plant f 

(Top) Chemical Control Room, CO. Equipment on Left, 

Lime and Alum Feeders in Center, Beneath Are the Mixing 

Units; (Center) The Dorrco Primary Clarifier; (Bottom) The 

Pipe Gallery, Dry and Light, Note There Is No Influent 
Header, the Water Entering the Filter from the Rear 
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created by a steam jet controlled by an adjustable time 
control valve that is automatic in operation. To min- 
imize noise, free discharge of washed air from the ash 
receiver, was eliminated by piping it into the stack 
through the breeching. Soot from the rear boiler pass 
and ash accumulation from the stack base are also re- 
moved by the ash handling system. 

The new breeching is of steel and is 5 ft. by 7 in. in 
size. It is so arranged that two boilers are located on 
each side of the main run to the new stack. The rein- 
forced concrete stack is 125 ft. high and varies in inside 
diameter from 11 ft. 8 in. at the base to 6 ft. 6 in. near 
the top, with an 8 ft. 2 in. section at the tip. A new 
30 in. castiron water suction line was laid from the old 
reservoir to the new pump suctions. Normally these 
pumps are now under positive head, a condition phys- 
ically impossible in the old layout. 

Moving days were successfully completed without ac- 
cident or interruption of traffic. Re-assembly and erec- 
tion of the equipment was under the direction of one 
of the authors—W. J. Lapworth, Plant Superintendent. 
Landscaping about the plant has greatly improved the 
site and the neat, modernistic, clean appearance of the 
plant excellently camouflages its utilitarian purpose. 


The New Office Building 


Where the old frame office structure stood, there is 
now a modern fireproof office building of concrete and 
steel construction. The basement houses the meter test- 
ing and repair department while on the main or first 
floor are the accounting and office staff of the Water 
Department. A sound proofed room is provided for 
calculating, bookkeeping and addressograph equipment. 
A large commodious vault permits equipment to be 
wheeled in for storage and provides for filing of records, 
etc. The office of the Water Commissioner is also on 
the first floor. The first floor is attractively finished in 
soft toned plaster with a darker wainscoting of flex- 
board material. New scale weighing equipment was in- 
stalled and the public weighing station is still maintained 
and operated from the main office. The top floor is 
designed for storage and emergency purposes. At pres- 
and it serves admirably as the office for the Government 
and consultant’s resident engineers. 

After the foregoing projects had been consummated, 
the construction of a water softening plant in the old 
pumping station was commenced. No explosives could 
be used in wrecking the old engine foundations and this 
“chat concrete” proved to be exceptionally hard and 
dense. Underpinning the old building walls had to be 
resorted to for practically no footings were found under 
the old walls. The old brick chimney was demolished 
piece-meal and al! usable construction salvaged. 


Wells Equipped With Booster Tanks 


The wells formerly discharged into a receiving struc- 
ture located above ground so as to have gravity flow 
through aerators into the reservoirs. To eliminate these 
unsightly structures and exposed piping, it was decided 
to use Sullivan air booster tanks located underground 
in concrete pits about the wells. The water is thus 
lifted several hundred feet in the well to the booster 
tanks and the re-use of the air pressure lifts the water 
approximately 25 feet to a common well discharge cham- 
ber. Here hydrogen sulfide is released and, also, here 
the entire treatment plant may be by-passed. From 
this receiving chamber the water flows by gravity 
through the plant to the reservoir and pumping station. 

The old boiler room houses the primary and secondary 
mixing basins and recarbonation basins. Two lime 
feeder-slakers are above the tanks and the lime may be 
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fed to the primary or final mixing basin. Mechanical 
“Flocculator” equipment is used in both primary and 
secondary mixing basins. The old small circular mix- 
ing basin was relined, raised and equipped with a 71 
ft. Dorr-Torq Clarifier sludge collecting mechanism to 
operate as a primary settling tank. 

From the fina! carbonation and settling tank, the 
water passes through three one million gallon conven- 
tional designed rapid sand filters, and is stored in the 
old large reservoir, which has been relined and covered 
with a concrete slab. The filters are located in the old 
pump room and here also the operating floor is above 
the main floor level, thus eliminating a pit for a pipe 
gallery. An unusual feature is that water is admitted 
to the filters at the rear, thus eliminating much piping 
and many valves in the filter “gallery.” For filter wash- 
ing a 40,000 gallon elevated steel wash water tank has 
been located just outside the filter building. 

The building is entirely fire proof, the old wood roof 
has been replaced with concrete slab construction as 
used on the pumping station. New window sash and 
sky lights were provided and ample ventilation installed. 
Natural gas is burned to provide carbon dioxide for 
recarbonation. A separate small brick structure is pro- 
vided to house the lime elevating and distributing equip- 
ment al! electrically controlled. Steel storage bins pro- 
vide for reserve supply of softening chemicals. To fa- 
cilitate softening and improve clarification, the design 
allows return of sludge if such proves desirable. 

The entire project was completed about 23 months 
after the start. Both treatment and pumping plants 
are extremely flexible and ample in size to serve the 
needs of the City for some years to come. Even should 
the well supply fail, the treament plant can be imme- 
diately adopted to purification of a surface supply. Beau- 
tification of grounds about the plant has been designed 
tu make it one of the most attractive places in down- 
town Pittsburg. The entire project was fostered and 
guided to a successful completion by Clint B. Rankin, 
Commissioner of Water. 

The various construction contracts were as follows: 

Combletion 


Project and Contractor Cost 


New Pumping Plant Build’ng—W. R. Grimshaw 
Comes, Ree: . Cie isc sed ceceitssaranracaces $ 84 821.31 
New Office Building and Scale Pit—W. R. Grimshaw 


a A pe rat ee) hea 27,339.53 
125 ft. Concrete Stack—Rust Engineering Co., Pitts- 

A UNS ee PR nO 5,890 00 
10 Ton Crane—Shaw Box Crane and Hoist Co., 

NIN SEINE x22 5s Savas nik aurea wits masa e ase 1,578.00 
4 M.G.D. Steam Driven Crank & Fly Wheel Pump— 

Allis-Chalmers Mfg. Co., Milwaukee, Wis........ 23,700.09 


Section I—General Construction Water Softening 
Plant—W. R. Grimshaw Co., Tulsa, Okla......... 
Section II—“Filter Equipment” Water Softening 
Plant—E. W. Bacharach & Co., Kansas City, Mo.. 
Section IIT—“Steel Wash Water Tank & Tower” 
Water Softening Plant—Pittsburgh-Des Moines 
Seer Ce Ee RN 8S ono bc Dae emancccccncs 
Section IV—‘“Plant Sewer,” Water Softening Plant— 
Tri-State Const. Co., Pittsburg, Kan.............. 
Sections I, III & IV—“Coal Handling Equipment— 
Moving Existing Equipment” and “Auxiliary 
Equipment, Piping, Wiring and Painting”—Power 
Service Corn., Minneapolis, Minn................. 
Section II—‘Ash Handling Equipment”—Auxiliary 
Piping Contract—Vacurm Ash and Soot Conveyor 
CO, FUSE Bi inc a wise ce wied c ocatemins dis 


137,166 50 
22,475.00 


4,249.00 
6,443.00 


83,095.98 


Petal Construction Costs. «os séiciccccdssscciadess $404 4°6 16 

The project was financed by the sale of $175,000 
water revenue bonds and $85,000 in cash by the City. 
The P.W.A. allowed a grant of $176.800 and the work 
was designed and supervised by Black & Veatch, Con- 
sulting Engineers of Kansas City, Mo. 


FLORIDA'S "TAIL" WAGS 


FLORIDA'S "DOG" 


A. W. W. A’s. Florida Section “Takes 
the Dust” of a Fast Moving Short School 


day Water and Sewage Short Course, offered an- 

nually for the past seven years by the University 
of Florida, with the State Department of Health and 
the Florida Section of A. W. W. A. cooperating, fol- 
lowed the 12th annual meeting of the ’Gator Section on 
May 25th and 26th, in Daytona Beach, Fila. 

Customarily held at the University in Gainesville, upon 
invitation of Daytona Beach authorities, the Short School 
was this year held in the new water softening and filtra- 
tion plant of Daytona Beach—the main theme being a 
discussion of design, equipment and operating features 
of Florida’s most modern water treatment plant. For 
several of the lectures, snanufacturers’ representatives 
were on hand to describe the operation and care of im- 
portant plant equipment. As in past years the school 
was under the direction of Professor A. P. Black of the 
University’s Department of Chemistry, who in recent 
years has served as advisor and supervisor of treatment 
for numerous municipalities. 

The close tie-in of the Short Course with the Florida 
Section is indicated by the fact that Prof. Black was 
last year elected Director of A. W. W. A. by his Sec- 
tion. Of far-reaching significance were the two regis- 
tration lists, the Short School having recorded 104 in 
attendance as compared with but 80 for the two-day 
Section meeting. It seemed decidedly a case of “the 
tail that wagged the dog,” and indicated the merits of 
such short schools in drawing operators who may not 
be financially able, or possibly cannot be spared from 
their jobs, to remain the full span of four days (plus 
travel time) required for both school and meeting. In- 
terpreted as may be, the facts of the situation prove the 
distinction enjoyed by Florida’s Short Courses as con- 
cucted intensively day and night by Director Black and 
his picked staff. 

Space does not permit a review of the proceedings of 
the Short School. However, the nature of the topics 
dealt with are revealed in the following schedule, which 
begins at 9:30 in the morning; ends at 10:30 p. m. 


QO: THE HEELS of Florida’s outstanding two- 








Incoming President T. 


Retiring President D. res 
M. Lowe (Gainesville). 


S. Wallace (Ocala). 








Daytona’s New Plant Puts 


on Its Best Bib 


Tucker. 


and 


Tue First Day 
Design and Operation—Daytona Beach Plant (half 
day)— 
R. G. Hicklin, Designing Engr.; F. R. Mills, 
Supt. of Water; Ralph Brennan, Chemist; 
Dr. A. P. Black, Advisor. 
Mechanical Mixing and Flocculating Equipment— 
H. B. Crane, Engr., International Filter Co., 
Chicago. 
Algae Control— 
M. A. Norris, Chemist, Orlando. 
Operation of Rapid Filters— 
Keith Chinn, Supt. Filter, West Palm Beach. 
Laboratory Control Procedure— 
Ralph Behrman, International Filter Co. 
Chlorination—As Practiced Today— 
L. H. Enslow, The Chlorine Institute. 
Round Table—Questions and Answers 
(to 10:30 p. m.). 
THE SeEconp Day 
Operation and Maintenance of Equipment (half 
day)— 
(a) Loss of Head and Flow Gauges and Con- 
trollers—H. B. Crane, International Filter Co. 
(b) Chlorinators—J. R. Hoy, Wallace & Tier- 
nan Co. 
(c) Chemical Feeders — R. Brennan, 
Beach Plant. 
(d) Lime Slakers—Prof. A. P. Black, University 
of Florida. 
Pumping— 
Prof. T. M. Lowe, Dept. of Hydraulics, Univer- 
sity of Florida. 
Stabilization Treatment of Waters— 
Prof. A. P. Black. 
Water Main Cleaning (with demonstration)— 
J. A. Frank, Engr., National Water Main Clean- 
ing Co. 
Modern Sewage Treatment, and What’s Needed for 
Florida— 
J. C. Catlett, Chief Engr., State Dept. of Health. 
W. H. Weir, Prin. Asst. Engr., Georgia Dept. 
Health. 
L. H. Enslow, Editor, WATER Works AND SEw- 
ERAGE. 


Meeting of the Section 
(Chairman—Donald S. Wallace, Presiding) 
Following the address of welcome by Frank V. 
Couch, Mayor of Daytona Beach, Harry E. Jordan, 
Executive Secretary of A. W. W. A., was asked to 
speak on “The Affairs of A. W. W. A.,” which he did 
in the snappy “to-the-point” Jordan style. With the 
membership of A. W. W. A. at an all-time top (3,254), 
a steady climb of 160 new members in the first 4% 
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"“Hats—Tin and Straw" 
Geo. F. Catlett, Chief Engineer, State Dept. of Health. Eleanor 


McClellan, Official Recorder of Proceedings. (George’s Sec’y— 

Just Keep an Eye on His Staff.) “Bob” Hoy, Sec’y-Treas., 

Jacksonville (He Is Not on George’s Staff; Works for Bill 
Orchard). 


months of 1938, and the two record-making conventions 
ef 1937 and 1938, Mr. Jordan felt considerably pleased. 
He spoke of the two new grades of membership now 
established at $5.00 for student members and $4.00 for 
affiliate members. Interestingly and significantly, he 
hoped, the first applicant for the new grade had been a 
young man named Wise, of Clemson, S. C., who oper- 
ates the plant over week-ends while attending college. 
Covering committee work, Mr. Jordan was happy to re- 
port that the long fought over “Specifications for Gate 
Valves” had been patched up, and now issued, after nine 
years of controversy. The next tough assignment was 
that of revising “Meter Specifications,’ far outdated as 
they stood. To head that important committee, the 
Director from New Jersey, S. F. Newkirk, Supt. of 
Water, Elizabeth, N. J., had been named. The commit- 
tee would be large and representative of all Sections. 
‘lo speed the work, headquarter’s assistance in handling 
cata and correspondence had been assured the new com- 
mittee. 
Arrangements 

Nothing could have been better accomplished than the 
work of Daytona Beach’s Local Committee, which han- 
dled arrangements for the school, the meeting and en- 
tertainment features, under the capable direction of 
Krancis R. Mills, Manager of Daytona’s Water Depart- 
ment. (Note the “emergency ticket” here reproduced 
which came at the bottom of the strip of entertainment 
tickets issued.—Eb. ) 

There was a Golf Tournament on the opening day, 
dancing and swimming at the Daytona’s swanky Sea- 
breeze Club the first evening and, on the closing night, 
a brilliant Dinner Dance at Daytona’s Chateau Lido, 
where a floor show was a feature. In Florida, we may 
say, they know how to do such things and on hand was 
Mayor Shapard, who came up from Fort Meyers to 
back up W. B. Gibson (chemist) in telling the Section 
what Fort Meyers had to offer, and to get the 1939 
meeting. So, in 1939, it’s Fort Meyers! 





EXIT ONE 


— from — 


Daytona Beach Municipal Jail 


This card will identify you as a member of the con- 
vention and will be accepted in lieu of bond by the Day- 
tona Beach Police Department for any ordinary cussedness. 
Don’t drive when plastered. 


28 


Value? (Depends on how badly you need it) 











We Couldn’t Find One That Had Been Punched. 
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New Officers 
The following were unanimously elected officers for 
1938-39 : 


Chairman—T. M. Lowe, University of Florida, 
Gainesville. 

Vice-Chmn.—Geo. F. Catlett, State Dept. of Health, 
Jacksonville. 

Sec’y-Treas—J. R. Hoy, Wallace & Tiernan Co., 
Jacksonville. 


Trustees—Geo. Kingsley (Canal Point) ; W. B. Gib- 

son (Fort Meyers). 

In the business meeting, J. E. Lyle, Supt. Filtration, 
Tampa, was cited as Florida’s choice for the George 
Fuller Award, “in recognition of his valuable work of 
past years in the Short School and Section, and success- 
ful handling of the difficult treatment problems at 
Tampa.” 

Veteran W. F. Wilcox of Atlanta, Ga., a member of 
A. W. W. A. for 45 years continuously, was introduced 
and applauded. Mr. Wilcox responded by stating that 
he was one of five of A. W. W. A.’s oldest veterans. 
Having joined in 1893, he had fought many a battle on 
the floor of early conventions. In Florida’s meetings he 
had found the “Fountain of Youth.” Looking at Vet- 
eran Wilcox, we should say that of its waters (?) he 
had drunk freely. 














The One and Only Local Chairman — and' 
“Doc” Black, Director a Real One. F. R. 
of the Short School, Mills (Host), Mgr. of 


Director of AW.W.A. Utilities. 


Technical Sessions 


The opening paper was a particularly interesting one 
delivered by a member from a sister republic—Cuba. 

“Something of the Water Supply Situation in 
Cuba,” by J. A. CoscuLLueLa, Consulting Engineer, 
Technical Health Service of Cuba, Havana, Cuba. 

Senor Cosculluela, a consulting engineer in his own 
name, and engineer to the Department of International 
Sanitary Relations, presented an interesting picture of 
the water supply situation in his native country. He 
stated that Cuba has, in all, 40 public water supply sys- 
tems, of which only nine are owned by municipalities or 
the National Government, those of Havana, Santiago 
and Cienferegos being in the latter category. Practically 
all of the smaller systems are privately owned and a 
surprising revelation was that because of certain Spanish 
concessions, antedating the republic, the National Gov- 
ernment could not force effective water purification nor 
adequate service on a number of the purveyors. About 
cne-fifth of Cuba’s population are receiving surface wa- 
ters. In this classification, 80 per cent receive untreated 
water, admittedly questionable or dangerous, and fre- 
quently muddy. Only three filter plants existed, but 
filtration was now being required on all new surface sup- 
plies. At the minimum rate of 5 cents per K.W.H. (one 
company supplying 95 per cent of the power) water 
pumping is costly in Cuba. 
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(1) J. C. Chalfant,* Supt. Distribution, and Chas. E. Fineash,* Supt. of Plants (Water and Sewage), Ft. Lauderdale; (2) Joe 


Maharrey, Operator, Ft. Meyers, and W. H. Meffert, Pres., Fla, Lime Co., Ocalla; (3) Exec. Sec’y of A. W. W. A., Harry E. 


Jordan with City Engr. Robert L. Riggs of Daytona Beach; 
City Mgr. C. 


(4) From Lake Worth Came H. D. McIntosh, Supt. of Sewage, 


A. McLain and S. E. Hoheimer, Supt. of Water; (5) W. E. Johnston, National Meter Co., Brooklyn, N. Y. 


(One of “Doc” Black’s Boys) and Paul D. Culles, Supt. of Water, Cocoa, Fla. 
(Names Marked * Are Fla. Short School Seniors; 4 Years Upwards Attendance.) 


Concerning domestic water survice charges Mr. Cos- 
culluela reported the mean annua! income to be $2.80 
per capita population of the municipality. The system 
(or lack of system) of charges was very unequitable, 
mostly based on property valuation and rentals. Meters 
are frowned upon by water users and waste and pipe 
line leakage is equal to the actual consumption of 80 gals. 
per capita. Such was true even on the government 
cwned system of Havana, on which needed repairs have 
been estimated to cost $80,000,000. Where water is 
metered the mean rate is 5 cents per cubic meter (264 
gals. or 35.3 cu. ft.). For water supplied public build- 
ings, and for hydrants, no rent is paid to private com- 
panies for such service, this precedent being established 
under the Spanish concession law. In residential dis- 
tricts the mean main pressure is only 10 lbs., the re- 
cuired minimum being 5 meters (16 ft.) of head dur- 
ing peak draft hours. Thus, houses of more than 1 
story must provide their own pumping facilities for upper 
floor service. 


In Cuba, although the general run of important ground 
water supplies averages above 300 p.p.m. hardness, there 
are no public supply softening plants. Many of the sur- 
face supplies are so inferior as to require super dosages 
cf chlorine, without dechlorination, thus resulting in 
many taste complaints. 

As to water works materials, Mr. Cosculluela re- 
marked that because of the higher cost of American 
made pipe, C. I. pipe from France and asbestos-cement 
pipes from Italy were chiefly used, the latter with suc- 
cess since 1925. The carrying capacity of the small 
diameter asbestos pipes had seemed to be permanently 
high and, in consequence, 25 per cent reductions in 
diameters were being allowed, based on closely observed 
service since 1927. In Cuba they preferred the formulae 
of Mougnié of France for computing C.I. pipe capaci- 

©? 
namely, J = 0.27 ———— as being more 
D 5.25 
dependable than the Hazen-Williams formula, formerly 
employed. 

In installing mains, too little care had been taken in 
jointing and leakage was consequently severe. Pipe 
lines, in service only 10 years, have shown leakage 
amounting to 40 per cent of the pumpage. Cleaning of 
mains was not known in Cuba, and tuberculation and 
encrustation had caused many lines to be replaced or 
paralleled. Some of the National Government built 
systems have been of excessive cost, that at Santiago 
for 100,000 population aJready having cost $10,000,000 
and not yet complete. Fire service is not of much con- 
cern, because of the non-flammable type of construction 
and the low buildings. The fire flow demand for Cuban 
conditions was actually less than one-fourth that re- 
quired in American cities. In Cuba there is no Public 
Utility Commission to regulate rates and practices, one 





ties with age 





electric utility supplying 95 per cent of the power re- 
quirements. 

In reply to questions, Mr. Cosculluela stated that none 
cf the smaller systems were government owned; Cubans 
did not seem to be at all interested in water softening ; 
10 old concessions of private water companies expire 
next year, whereupon purification will be demanded. 
He also told of a Cuban laboratory method for rapid 
determination of hardness by conductivity measurements, 
the accuracy being within about 1 per cent when a cor- 
rection factor for chloride content was applied. 

“Operator Licensing,” by Gro. F. Catiert, Chiet 
Engr., State Dept. of Health, Jacksonville, Fla. 

Mr. Catlett reviewed briefly what has been accom- 
plished in the direction of water works operator certifi- 
cation or licensing in various states, and what it meant 
tc operators. Certification seemed a preferred method 
to licensing and such had worked most successfully in 
conjunction with Short Schools wherein accomplish- 
nents had been rewarded by issuance of a certificate 
showing competency. Especially successful had Texas 
and Georgia been with this scheme, now also being tried 
in South Carolina. Something of a like nature, to his mind, 
seemed better for Florida than an act of legislature 
which some states had, but with apparently no better 
results than the voluntary certification plan. On Mr. 
Catlett’s recommendation (seconded by F. M. Mills of 
Daytona Beach and A. E. Michaels of Orlando) a com- 
mittee is being appointed to report on and recommend 
a procedure for Florida. 

H. E. Jorpan in reply to a request as to the part that 
A.W.W.A. was taking in the licensing movement, stated 
that the Board of Directors’ voted for a policy of co- 
operation, but did not believe that any one system or 
scheme could be endorsed-as a pattern for all sections 
of the country. The voluntary certification scheme 
enjoyed simplicity and the compulsory legislated act was 
the most difficult. The intermediate method, involving 
a cooperative effort between the State Dept. of Health, 
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the University or State College and the State Section 
of A.W.W.A., and set up under regulations of the State 
Dept. of Health, seemed to be the best overall method 
at this stage. He felt certain that Florida would sooner 
or later come to operator certification. 

W. H. Werr (Ga. Dept. of Health) stated that 
Georgia decided to let licensing grow naturally. It was 
started by operators attending the Annual Short Schools. 
The Georgia Operators’ Assn. then established a 5-man 
board to give examinations and award certificates in three 
grades, “A,” “B” and “C,” depending upon -qualifica- 
tions and training of the man appearing. There had 
been complete satisfaction with the scheme and, in effect, 
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crushing loads, ability to bend and resist beam loads, 
long life and ability to withstand sudden extreme pres- 
sure or shock (such as from water hammer or external 
force) were amongst the most important. All of these, 
and more, were listed as attributes of Cast Iron Pipe. 
It was Mr. Moore’s belief that increasing peak rates of 
consumption, such as in meeting demands in air con- 
ditioning, would necessitate carrying periodic higher 
pressures in many distribution systems, which could only 
be allowable if the pipe wall strengths permitted. It 
was perhaps fortunate that a high factor of safety went 
into the Cast Iron pipe preferred by our forebears, 
who were selecting materials for permanency without 
anticipating present day load and traffic demands, or 
probable future unforeseen demands. Then Mr. Moore 
dwelled at some length and with emphasis on “Quality 
Control in Production” of modern Cast Iron pipes, ex- 
plaining the many laboratory and routine shop tests to 
which the raw materials, molten metals, and finished 
pipes were continuously put in order that A.W.W.A. 
specifications might be met with a comfortable margin 
to spare. 

Then Mr. Starnes, not wishing to side-step the bug- 
aboo of Cast Iron pipe—tuberculation—said that this, 
its principal weakness in corrosive water districts, had 
been recognized by many engineers now specifying 
cement or bituminous lined pipes, where corrosion had 
proven to be, or was suspected to be severe. Beating 
the gun a bit, Mr. Starnes revealed what has since been 
publicly announced—namely, the development of the im- 
proved cement-bitumen “Enamelining” by his company, 
to be supplied where desired at no extra cost to the 








(1) The Ed Murrays, Mathieson Alkali Wks., Jacksonville; 


certification was becoming an unwritten law in Georgia. 
The next step was to start the same system for sewage 
works operators. 

L. H. Enstow told of an interesting case in which 
three operators of almost equal qualifications had been 
considered for a position with an important company 
at excellent salary. All were college trained, but the 
man chosen was a licensed operator (Michigan), and 
it was this stamp which seemed to have more than pass- 
ing weight in the final selection. In the engineering pro- 
fessions the words “Licensed Engineer” has come to 
mean so much that it seemed but logical for “Licensed 
Operator” to carry even more weight, with private as 
well as municipal employers, than a college degree. In 
the end the term “Certified’”’ would probably be found 
rather ‘“milk-warm” beside the stronger “Licensed.” 

“Determining Qualifications of Pipes for Under- 
ground Mains,” by James W. Moore, Director of 
Research & Development, American Cast Iron Pipe Co., 
sirmingham, Ala. 

Mr. Moore’s paper, distributed in printed form, was 
read by T. M. Starnes, “Acipco’s” Manager of Southern 
Sales. Mr. Moore proceeded to propound 12 searching 
questions in order to answer each and, thereby, stress 
the points of greatest consequence in choosing pipe for 
underground service. Ruggedness, ability to withstand 
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purchaser. (“Acipcos” new bituminous coated thin cement 
lining is described elsewhere in this issue—Ed.) In 
his summarization of the attributes of Cast Iron pipe— 
particularly lined pipe—Mr. Moore quoted opinions of 
authorities of long experience in choosing pipe for 
America’s distribution systems, 90 per cent of which has 
been estimated to be of long-life and salvagable Cast 
Iron pipe. 

“What Is a Reasonable Percentage of Unac- 
counted-for Water?,” by W. W. Brusu, Editor, 
“Water Works Engineering,” New York. 

Defining “unaccounted-for water” as the difference 
between the volume of water entering the system and 
that paid for or registered by the consumer’s meters, 
Mr. Brush said that attempts to reduce such loss should 
stop when the gross cost of attempted correction reached 
that of the bare costs (not sales value) of water not 
accounted for.. He outlined the most commonly followed 
procedures in reducing water waste and revenue losses. 
Such were 100 per cent meterization; leak surveys and 
stoppage; double checking the accuracy of master flow 
nieasuring equipment; running down service leaks and 
under-registering consumer meters; detective work to 
uncover water stealing. He outlined the methods and 
equipment employed in locating leaks and waste. These 
included Pitometer surveys; use of the aquaphone and 
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geophone; watching minimum night flows; meter tests 
on hose by-pass around closed valve and into valved off 
sections of main, or installation of permanent metered 
by-passes. Mr. Brush said the water loss tolerance of 
15 or 20 per cent on a system seemed about as good as 
could be expected normally, i.e., total of small meter 
registrations should be 80 per cent of recorded water 
input to system. 

L. H. Enstow added as another means of major 
leakage or water stealing detection, sewer gaugings be- 
tween midnight and 7 a. m. when all flow in branch 
sewers, and also in many trunk sewers, represented 
infiltration and/or water leakage. Periodically gauged 
sewer flows had revealed important leaks which could 
be traced up sewer to vicinity of the leak. His personal 
experience and that of Denver, Colo., could vouch for 
the efficacy of this method and night flow records at 
sewage treatment plants or pump stations might well 
be a useful index in the smaller communities. 


Accounting and Operation Practices 

“Accounting Practices for Water Plants,” by 
Francis R. Mitts, Manager of Water Works, Day- 
tona Beach, Fla. 

Mr. Mills explained accounting methods in force on 
the Daytona Beach system, divided into three divisions 
—Production, Distribution, Accounting. In the reor- 
ganization of the Accounting Division meters were now 
being read monthly but billing continued on the quar- 
terly basis, with a given number of bills going out daily 
tc smooth out collections. Result of monthly readings 
was to detect excessive usage or stopped meters and, 
with the new scheme, both gross and net revenue had 
increased to quickly pay for the Burroughs bill and 
ledger machine purchased for the change. Features of 
the machine and office routine were described. On all 
accounts a deposit varying from $5.00 to $50.00 was re- 
quired. Accounts receivable were now $12,000 against 
$25,000 on deposit. For payment within 10 days of 
billing a discount of 10 per cent was allowed, $1.00 
quarterly being the minimum bill for 2,000 gals. or 
less. 

In store keeping and cost accounting, involving charge 
off system (chemicals as used, etc.) and inventory every 
six months, adjustments had been less than 1 per cent 
in value of materials. In meter testing routine 300 to 
400 meters were removed each May and June (end of 
the winter season), repaired, tested and held pending 
requests for replacement. In purification plant opera- 
tion hourly logs of all important electric and water meter 
readings were kept; of chemicals used every 4 hours. 
But, added Mr. Mills, methods never substitute for men. 

Asked if Daytona Beach used the cut-off on hard to 
collect accounts, he replied ‘ ‘only as the very last resort” 
and then only if the continuously employed collector 
could not secure some degree of curtailment and main- 
tain the arrears within the deposit on hand. “Our 
enemies we can handle; but, from our ‘friends’ the 
Lord deliver us” said Mr. Mills. 


To another question 





he replied that every service had a meter, and that in- 
cluded the City Hall, with city departments being billed 
as any other consumer. Hydrant rental had been cut 
to $15.00 from an earlier rate of $45.00. 

“Operating Experiences at Daytona Beach,” by 
RALPH F, BRENNAN, Chemist, Daytona Beach, Fla. 

Production at Daytona Beach involves treatment of 
hard, sulphide bearing well water by aeration (which 
releases but little of the sulphide) 13 grains of lime, 2 
grains of soda ash, 1 grain of alum, recarbonation, 
chlorinaticn, filtration. The raw water is so highly 
buffered that even efficient aerators fail to remove more 
than 15 per cent of the 2.7 p.p.m. sulphide sulphur, 
whereupon the lime dosage sets the 2.3 residual sulphide. 
Recarbonation, reduces pH of 9.1 to 9.3 down to 6.9 
or 7.0 and the sulphide i is therewith reduced to 0.3 p.p.m., 
and that residue is destroyed by prechlorination, which 
also had controlled unsightly and troublesome growths 
of sulphur bacteria. 

Recarbonation control had been set to produce an 
effluent containing 5 p.p.m. free carbon dioxide (pH 
6.9+), determined by test to dissolve limestone and, 
thereby, soften and leach out of the mains the hard scale 
of past years’ accumulation. Seven sampling points Ae! 
to 5 miles from the plant) plus inspection of the interior 
of mains had shown the old hard scale now to be mostly 
mush scale. The water leaving the plant with 55 to 
60 parts residual hardness had picked up between 9 
and 11 parts of alkalinity (hardness), thus indicating 

a leaching out of 125 Ibs. of calcium carbonate daily by 
the 1.5 m.g.d. plant output. Now, it seemed about time 
to ease up on the “solvent” treatment, produce a less 
aggressive water by reducing the carbon dioxide, and 
to depend upon chlorine in 1 ton containers to destroy 
the residual sulphide. 

“Operating Experiences at Fort Meyers,” by R. 

M. Grsson, Chemist, Fort Meyers, Fla. 

The Fort Meyers supply comes from a battery of 
driven wells connected to a common header. Treatment 
involves lime and soda ash—the use of the latter, not 
being anticipated, became necessary with the showing up 
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of non-carbonate hardness after steady pumping of the 
weils. Then came taste and odor troubles traced to 
pollution by seepage of gas house wastes into three wells 
which had to be abandoned and three more added. He 
lauded the designers for their thoughtfulness in locating 
T’s which simplified the matter of connecting the new 
wells to the header. Treatment consists of 12 grains 
of burnt lime and 6 grains of soda ash per gallon. This 
treatment having “set” the 35 p.p.m. of color, secondary 
mix and experiments with every known coagulant had 
been tried, with the result that “Black Alum” (alum 
containing carbon) was being used with maximum suc- 
cess in reducing the color to 18 p.p.m. In the recarbona- 
tion basin no carbon dioxide is added, but chlorine in- 
stead. Carbon is used by application of 4 Ibs. to each 
filter after washing—the Richmond method. Draft on 
the wells had constituted a severe test in the past 16 
months, with but 13.6 in. rainfall compared with 52 in. 
as the annual average. Pumping steadily for 10 days 
at 1.5 m.g.d. the water table had been lowered 9 ft., but 
ne salt water had come in and while they at Ft. Meyers 
were relieved to see the drought broken they felt that 
their new supply had certainly proved its dependability. 

“Speeding Up Lime-Soda Softening,” by A. S. 
3EHRMAN, Chemical Director, International Filter Co., 
Chicago. 

Mr. Behrman said that acceleration of reactions and 
more complete precipitation was the end sought in all 
lime soda softening operations, in order to reduce the 
residual hardness to near the theoretical minimum of 
25 to 30 p.p.m. In industrial plants the hot process 
was employed; in municipal plants the use of iron or 
aluminum colloid gathering coagulants was resorted to. 
The newest scheme was decolloidation by a plating out 
process on precipitates, sand, etc. The Infileco “Ac- 
celator” had been developed to employ the important 
principle of recirculated precipitates in which the chem- 
ically treated influent, with returned sludge, enters a 
downflow mixing tube to emerge beneath the sludge 
blanket, to rise upwards at the rate of 2 gal./sq. ft./min. 
for maximum clarification. The chemicals are added to 
the returned sludge to produce large crystalline aggre- 
gations. The explanation is found in the fact that the 
ratio of sludge recirculation to influent is 5 to 1 by 
volume, i.e., for every 1,000 gals. of new water treated 
5,000 gals. of sludge return, 10 to 25 per cent day solids. 
The reaction zone (down-take tube) is 15 to 25 minutes 
and the complete time of passage through the basins and 
filters 45 minutes, as compared with hours of basin 
capacity in conventional softening plant design. In 
presenting a graphic picture comparing the conventional 
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plant and “Accelator” (both good for 1,000,000 gals. 
per day) the following were cited as distinctive merits 
of the compact “Accelator”: Plant area reduced about 
80 per cent; excavation about 73 per cent; concrete 
about 60 per cent ; some chemical saving. To prove this, 
data were analyzed from 35 plants already built, and 
about six under construction. With the automatic stabil- 
ization, it was permissive to eliminate the recarbonation 
stage and a pH of 8.8 was sufficient. The once required 
minimum of 4 hours settling had now been reduced 75 
per cent, to one hour. 

“Fluoride Removal from Potable Waters,” by 
Pror. A. P. Black, University of Florida, Gainesville. 

Professor Black reported on 4 years of progress in 
developing methods of removing fluoride from waters, 
involving a sweeping out by bulky precipitates (floc.) 
or adsorption or fixation on contact surfaces such as 
activated carbon and activated alumina. The most re- 
cent and most promising, from a practical operating and 
cost standpoint, seemed to be the use of contact beds 
of granulated tri-calcic phosphate Ca, (PO 4), which 
removes silica by chemical combination to produce the 
highly insoluble double compound 2 Ca, (PO 4),:Ca F,, 
Regeneration is done by soaking the converted phosphate 
in caustic soda, followed by rinse and CO, treatment. 
Treating a water of 10 p.p.m. Fluorine and reducing to 
| p.p.m. (the safe limit), the calcium phosphate had 
successfully been regenerated 80 times without loss of 
capacity, which had been 575 gals./cu. ft. of “De- 
fluorite.” 

A. S. BEHRMAN added that “De-fluorite” had gone 
through 180 cycles of regeneration in Chicago proving 
its practicability and dependability. 

F. R. Mitts remarked that Daytona Beach experi- 
ences had indicated the need for more chemical engi- 
neering advice in designing water treatment plants— 
preferably preceded by exact experimental testing to 
determine the selection of process and equipment before 
going forward with design and specifications, rather than 
after the plant was built. He intimated that manufac- 
turers too frequently recommended and sell equipment 
without due regard for operating conditions. 

R. M. Grpsson, Fort Meyers’ Chemist, added an 
“Amen” by remarking that he had observed that ex- 
perienced chemists on staffs of designing engineers were 
too scarce. Prof. Lowe and Mr. Brush took up the 
gauntlet in behalf of the designing engineer by saying 
that they were given too little tine and not enough fee 
to allow preliminary studies of the type needed. 


Water Main Cleaning Demonstrated 


“The Forgotten Main,” by J. A. FRANK, Engineer, 
National Water Main Cleaning Co., New York. 
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Here and There at Daytona 


(1) A Lecture Hour in the Filter Plant (“Professor” H. B. Crane, Chief Engr., International Filter Co., Now Has the Class, 

While “Doc” Black Listens in from the Balcony; (2) During “Professor” Franks Water Main Cleaning Demonstration It 

Rained Cats and Dogs and a “Rabbitt” Shot Out of the Main When This Picture Was Snapped; (3) Here We Found Billy 

Jim Tew Doing His Stuff on Super Mills Pet Double Acting (or Something) Burroughs Which Has Saved Time, Made Money 

for His Department; (4) Chairman Mills and Some of His Hand-Picked Local Committee; Mrs. Craig and Ruth Stewart; and 
Just Look at “Doc” Black Doing Some Hand Picking and “Hoot” Gibson Taking Lessons for 1939 at Ft. Meyers. 


Mr. Frank’s contribution (amplified with lantern 
slides) was the most effective discussion of the mechanics 
and economics of water main cleaning that it has been 
this writer’s privilege to hear. He went into the two 
principal causes of interior main depreciation—namely, 
encrustations from hard and partially softened waters; 
tuberculation, due to chemical or biological causes. He 
explained the making of hydrant flow tests and taking 
friction loss readings to reveal the condition of mains, 
and benefit of cleaning. He gave a clear (illustrated) 
description of National’s mechanical cleaning equipment 
employed on various types of cleaning problems, in 
which one passage of the multi-scraper machine results 
in a scraping of the pipe walls six times, without injury 
tu the original pipe coating. He then cited case his- 
tories to exemplify the economics of main cleaning, 
showing in one case a saving of $28.00 daily in pumping 
costs through a 6 inch main. In another, in Georgia, 
a saving of $200 per month, resulting from the cleaning 
of 10,340 ft. of 12 inch main. Mr. Frank directed at- 
tention to modern methods of treating water to sup- 
press tuberculation or encrustation following mechanical 
cleaning. He dispelled the false ideas that the cleaning 
mechanism is so severe as to scrape away the original 
coating of the pipes—and, later in the afternoon, on a 
Daytona Beach main, proved his contention in the clean- 
ing demonstration. However, he added, when mains 
are tuberculated it is evident that the original tar-dip 
coating had already been penetrated or else the tuber- 
cules could not have been produced. Fortunately, the 
thickness of Cast Iron pipe walls allowed repeated re- 
moval of tubercules without weakening the pipe, whereas 
with steel pipe the depth of pits left were of more 
consequence. 

In reply to the many questions asked, Mr. Frank said 
that the cleaning machine (often called “the rabbitt’’) 
was propelled by main pressure, the preferred rate of 
travel through the main being 25 ft./min. adjusted by 
water pressure admitted. Sometimes it proved expedient 





Prof. Lowe, "Doc" Black and Some of His Boys 
From Left: J. W. Wakefield, J. Huston McClane, Prof. T. M. 
Lowe (Hydraulics) Burton W. Graham, Dr. A. P. Black, Wm. 
E. Johnston, Sas Warren, Robt. Crosbie. 


to borrow a fire pumper to speed up the progress of 
cleaning. Corporation cocks were not a problem because 
the spring teeth were so designed to pass over such 
“fixed” projections, and through valves. Bends gave 
no trouble, because the machine was designed with a 
limber “back-bone.” In taking cleaning contracts the 
guarantee was a recovery of 95 per cent of the original 
capacity of the main, a figure easy to better in most 
instances. Cement lined pipes had been cleaned, also, 
2s had badly encrusted industrial sewers. 

“Important Factors in Coagulation,’ by Burron 
GRAHAM, Chief Chemist, Activated Alum Corp., Balti- 
more, Md. 

Mr. Graham was introduced as “one of Doc. Black’s 
boys,’ who has made rapid progress since graduation 
from the University. His paper revealed a studious 
insight into the fundamentals of proper coagulation and 
the ill effects on plant performance, throughout, when 
poor or indifferent coagulation was tolerated. Amongst 
means suggested to procure proper coagulation, Mr. 
Graham went into pH and positive and negative ion 
effects, temperature, and the all important operation of 
mixing and flocculation. In selection of coagulant he 
said there could be no rule beyond that of experimental 
tests to determine that most suitable for the conditions 
at hand. A coagulant best for color removal might not 
be the most effective in taste removal or softening. It 
therefore behooved every operator to study the several 
available coagulants in respect to effectiveness and econ- 
omy, on the water being treated. This was the day of 
departure from rule of thumb methods in water and 
sewage treatment. This entailed the production and 
use of specialized coagulants, with progressive com- 
panies prosecuting research looking toward the best 
coagulant for the best effects. 

“Interpretation of Results of Bacteriological Ex- 
aminations” were discussed by J. H. McCraneg, Asst. 
Engr., Florida Department of Health, in which he out- 
lined the standard technic of laboratory examinations. 
In Florida, he said, only 20 per cent of the water samples 
showing gas formation had been shown to contain the 
b. coli group upon confirmation. Whether caused by 
symbiosis (two strains of bacteria producing gas when 
one taken alone does not), or some other condition, he 
was of the opinion that a more practical presumptive 
test was needed. 

“Modern Practices in Sewage Chlorination” were 
reviewed and discussed by L. H. Enstow. He ex- 
plained that his remarks were based to a large measure 
on the context of the Chapter “Sewage Chlorination,” 
to appear in the special 10th Anniversary Number of 
Sewage Works Journal, designed to serve as a “Hand- 
book on Sewerage Practices.” On this account they 
will not be reported at this time. 
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A NEW METHOD OF WEED CONTROL 
IN LAKES AND RESERVOIRS 


By HERMAN SEYDEL 
President, The Cloroben Corp., 
Jersey City, N. J. 


of using chlorinated hydrocarbons for bacterial con- 

trol, the question of its adaptability has been warmly 
debated. As a matter of fact, the theory of bacterial 
control has proven puzzling to many. It is quite obvious, 
however, that control does not mean complete destruc- 
tion, but selective reaction by chemicals possessing low 
toxicities. 

The first experiments were conducted by Rudolfs and 
Setter, whose enlightening report on the “Use of 
Cloroben in Sewage Treatment” has been published in 
Sewage Works Journal for January, 1936. An interest- 
ing experiment in reducing plant odors with “Cloroben” 
added to the sewage of Freehold, N. J., has been re- 
ported by W. J. Schiverea, in Municipal Sanitation for 
January, 1936. 

The work of Rudolfs and Setter and the Freehold 
experience led to the adoption of “Cloroben” in the 
treatment of latrines for successful odor, insect and bac- 
terial control, the outstanding demonstration being in 
connection with the 1937 Boy Scout Jamboree at Wash- 
ington, D. C, 

The successful use of “Cloroben” in conjunction with 
Imhoff and septic tanks has also been recently reported 
by W. W. Dedmon, Water and Sewage Engineer of 
Cherryville, N. C., in Municipal Sanitation for April, 
1938. 


Gor as 1935 when the writer first reported the idea 
* 


Aquatic Weed Control 


It may now be interesting to many to hear of experi- 
ences with a material very similar to “Cloroben” for the 
control of weed growths in ponds and lakes. 

Application of “Benoclor” for aquatic weed elimina- 
tion was started late in September, 1937. First trials 
were by spraying through an ordinary spray nozzle held 
under water, from a moving rowboat. Several lanes 
were treated in a thickly weeded pond and in a few days 
the lanes were clear of weeds. The weeds turned brown 
and fell to the bottom. They were brittle and readily 
compressible, and appeared to disintegrate without dis- 
agreeable odor. 

Obviously the practicability of such treatment is de- 
pendent on the amounts required. The material employed 

-‘Benoclor 3”—is a liquid chlorinated hydrocarbon of 
high density which is essentially insoluble in water. The 
material is not new, but patents have been granted for 
its use in the control of biological! processes in aqueous 
media. When sprayed under water with pressures from 
20 to 100 lbs. per square inch, the liquid leaves the 
nozzle as a cloud of very fine droplets, some of which 
adhere to the leaves and stems, but most of them settle 
into the mud at the bottom. The rate of settling is 
rapid, having been estimated to be about three feet in 
ten seconds. 

Dosages Employed 

Experiments were then undertaken on a quantitative 
basis. Determinations were first made of the capacity 
of the spray nozzles at various pressures. Small areas, 
defined by sunken boxes, were then treated for various 
time intervals at constant pressure. Later larger boxes 
were treated from a moving rowboat. Applications were 
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Top: Aquarium Before Treatment (Weeds and Lilies Growing 

with Snails, Worms and Mosquito Larvae Alive). Center: After 

Treatment with “Benoclor” (48 Hours After Treatment Chara 

and Other Weeds on Bottom; Lilies Drooping with Leaves Dis- 

colored; Mosquito Larvae, Worms and Snails All Dead). Bot- 

tom: A Week Has Passed Since Treating (Note Growth Dead 
and Compacted at Bottom). 


made at varying rates, from 0.001 quarts per square 
foot to 0.004 ‘quarts per square foot, with cost of ma- 
terial employed varying from $19.00 per acre to $75.00. 
Heavy dosage acts more quickly than the light applica- 
tion, but apparently the results are the same in the end. 

The action on the weeds is noticeable in 24 to 48 
hours; the first effect being a blanching of the growing 
branch tips, followed by a general drooping in the plant. 
A few days later the plants are brown and have fallen 
to the bottom. No evidence of re-growth in treated 
areas was found after eight months, indicating that no 
more than yearly spraying may be required. 

One acre was treated and we noticed after the treat- 
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Simple Row Boat Rigging Used in the Experiment. (Having 

Determined the Nozzle Delivery at a Given Pressure, Such 

Pressure Was Maintained by a Man on the Hand Pump. The 

Speed of the Boat for a Given Rate of Application Was Then 

Calculated for the Area to Be Treated. The Simple Speed In- 

dicator Served to Guide the Man in Paddling or Rowing at the 
Calculated Speed. 


ment that three small fish that lingered too long in the 
descending spray during the application had died. Cray 
fish, snails, and other mud dwellers in this treated area 
were believed killed. Larger fish were unharmed. 
Application Equipment 

A light draft boat, with an electric variable speed out- 
board motor, was employed. This proved very satisfac- 
tory. A pressure tank with hand pump, hose and spray 
nozzles completed the outfit here pictured. 

This equipment was used to apply 38 quarts to 37,500 
square feet, using 50 lb. pressures with two nozzles 
giving an 8 ft. spread, at a speed of 166 ft. per min. At 
this rate, the cost of material approximates $18.25 per 
acre and one quart covers one thousand square feet. 
Since the specific gravity of Benoclor 3 is 1.45, one 
gallon weighs twelve pounds and a quart weighs three 
peunds. The material is practically insoluble in water, 
aiid because of low vapor pressure diffuses very slowly 
into the water. 


Probable Mechanism of the Kill 


Although conclusive evidence is lacking, it is probable 
that the material is absorbed through the cell walls into 
the circulatory system of the plant. Benoclor 3 being a 
good solvent, may have some action on chlorophyll. No 
evidence of any chemica! change has been found, how- 
ever. 

Of the three pounds distributed over 1,000 sq. ft., pos- 
sibly 25 per cent is retained by the foliage and the bal- 
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ance sinks into the mud. While the condition of the 
bottom varies, in most areas that support weed growth, 
it is a mixture of humus and fine silt, open and porous 
in structure, and of low density at the top, increasing 
in body and density with depth. While no specific data 
can be made available, it is probable that the material 
penetrates into the bottom mud for at least six inches. 
Thus we have a speculative .0022 Ib. per square foot, or 
.0044 lb. per cubic foot of probably 70 lb. weight. This 
will approximate 60 parts per million in the mud proper. 

With sufficient dispersion, this small proportion is 
capable of destroying heavy growths of aquatic weeds 
with fibrous roots such as: 

1. Coon Tail (Myrophyllum) 

2. Purple Bladderwort (Vesiculina Purpurea) 
but it is probable that the tuberous rooted plants such as: 

1. Cow Lily (Mymphaea Adrena) 

2. White Lily (Castalia Tuberosa) 
will require a somewhat heavier application. Evidence 
available indicates that water lilies are more resistant 
than the ordinary weeds. 

Care should be taken in the design of the spraying 
outfit. It should be dustproof and all connections should 
be of metal to prevent clogging of the nozzles. 

The author is indebted to J. J. Tamsen, Supt., 
Palisades Interstate Park, Bear Mountain, N. Y., for his 
valuable aid in establishing the method of application for 
weed control above recited. 


Toxicity to Game and Fish 


As mentioned previously, the toxicity of both “Cloro- 
ben” and “Benoclor” is low, especially to the higher 
organisms—a rather complete bibliography is available. 
It shows that, generally speaking, there is little or no 
danger in their handling; that accidental contact or 
swallowing by humans will, at most, cause only a tem- 
porary discomfort; that plant and insect life is seriously 
affected, both above and under water, but that game and 
fish may be protected by due allowance of their require- 
ments. Lakes and ponds in which there is an appreciable 
flow will show little or no fish mortality, but still waters 
should be treated more cautiously. It is advisable to let 
three or four days or a week pass between treatments 
where fish is abundant and desirable for, when applied 
to proportionately small areas of the lake or pond, their 
mobility permits them to avoid treated areas until the 
‘“Benoclor” has been absorbed by the bottom. 


Potable Waters 


Again all of the foregoing leads to the universal 
query: “What about water used for domestic consump- 
tion?” 

It is the very positive opinion of the writer that organic 
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life has no function in municipal water bodies. That such 
organic life may be controlled with Benoclor 3 by the 
removal of all vegetable life and a reduction to the mini- 
mum of the animal life, is quite certain; but the matter 
must be approached with an open mind and a clear 
understanding. 

“Benoclor,’ as a chlorinated benzene, is in a class by 
itself. It does not truly dissolve in the water as is the 
case with a chlorinated phenol, nor does it give off 
chlorine. The only physical thing it does is to emit 
vapors to some degree, which are suspended in the water, 
dispersed in the air, or (and mainly) embedded in the 
bottom of the reservoir. These “vapors” have a distinct 
taste and before Benoclor may be used for the bettering 
of potable waters, adequate provision should be made 
for their removal. 

Means to this end depend on the physical aspects of 
the water works. Laboratory tests have demonstrated 
that activated carbon and filtration will effectively re- 
move the least trace. 

A Test of Importance 

A field study ot the behavior of a small water reservoir 
is about to be started. It is proposed to completely 
control its plant and animal life ; to examine what, if any, 
fermentation takes place at any time of the year, and to 
periodically test the water as to taste, organisms and 
mineral content. 

It is realized that this work may extend to the year 
1940, and that no definite report may be issued till then. 
In the meantime, we shall be pleased to assist whoever 
desires to explore the subject. 


Summary 

Experimental work in the control of weeds, in fresh 
water lakes and ponds, indicates that the application ot 
“Benoclor 3” by under water spraying, offers a simple, 
effective and economical means of controlling aquatic 
plant life. Effects may be localized and restricted to 
areas treated. 

Vv 


MUD-BALL AND HARD-SPOT BREAKER 
By HOMER W. SCHUMPERT 
Superintendent of Water, Light and Sewage, Newberry, S. C. 


Like many other plants, our filtration plant at New- 
berry has been troubled with mud-balls and hard-spots in 
the sand beds. 

After trying many schemes and devices, that to be 
described seems to be of sufficient value to justify its 
publication. 

The “Mud-Ball Breaker,” as we call it, is here 
sketched. It is made from two 10-in. pieces of cross-arm 
bracing, for electric-line poles, welded in the form of a 
cross and attached to a shaft of % inch steel pipe. The 
“tool” is turned by a light weight hand motor such as is 
used for electric hand-drills. 

Through the pieces of bracing (1 in. wide by 10 in. long 
by 3/16 in. thick) are drilled holes to take 20-penny nails 
and a square hole (% by 1.2 inches) is cut at the center 
of the cross (see sketch). The nails are welded in at 
their heads and the strips of bracing are spot-welded to- 
gether at the center. A 2-inch piece of %-in. steel rod 
is squared at the end and welded into the square center 
hole. A coupling and reducer connects the rod and the 
shaft of %-in. pipe. This shaft, 2 ft. long, fits into the 
chuck of the standard 34-in. electric hand-drill which 
has a free-speed of 475 r.p.m. 


Using the Filter Wash Tool 


The water level is lowered in the filter until only 1 or 
2 inches stands above the filter bed. Then the operator 
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Details of the Mud-Ball Breaker. 


plugs in the cord of his tool (drill) and climbs down into 
the filter troughs. He starts the tool rotating at the 475 
r.p.m. speed and proceeds to attack the mud-spots with it 
for about 6 minutes, employing a churning (up and 
down) motion of the whirling head. Then the filter is 
washed as usual. 

We tried experiments thinking it possible to improve 
this device, but in the end we believe the sketched tool, 
as simple as it is, does the best job without the “im- 
provements.” When the spinning cross arms strike a 
wall the tool merely bounds away without damage. The 
whole assembly is light, inexpensive, and (most impor- 
tant) it does the job. 

[Mr. Schumpert comments by letter: “If you do not 
believe that the job is easily and effectively done, then 
just try it yourself.”—Eb. ] 
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CLARKSBURG LETS CONTRACT FOR WATER 
SUPPLY BETTERMENTS 


Zeolite Softening Included 

Announcement has come from Scotland G. Highland, 
for a number of years General Manager of the Water 
soard of Clarksburg, W. Va., that contracts have been 
awarded for additions to the local water purification 
plant, involving 3 M.G.D. increased filter capacity. At 
the same time Clarksburg will be given a partially soft- 
ened water of regulated uniform quality, produced 
through natural greensand Zeolite filters of 4 M.G.D. 
capacity to provide a softened water output of 7 M.G.D. 
by blending filtered water with completely softened water 
from the Zeolite units. 

In all, thirteen bids were filed on the project, ranging 
from $84,900 to $105,685—the three lowest bidders 
being as follows: 

Patterson Engineering Co. (Detroit)...... $84,900 

Roberts Filter Mfg. Co. (Darby, Pa.).... 85,670 

Engstrom & Wynn Inc. (Wheeling, W. Va.) 90,305 

The contract was awarded the Patterson Engineering 
Co. of Detroit, Mich. 

Consulting Engineers on the project are H. G. Cun- 
ningham and H. K. Gatley, of the firm Fuller & Mc- 
Clintock, New York City, who have been working with 
Mr. Highland and his staff in planning and designing 
the project. 

(As stated in the report of the A.W.W.A. convention, 
elsewhere in this issue, Mr. Highland has a 100% at- 
tendance record, having attended every one of the 25 
A.W.W.A. conventions since 1913 when he became a 
member.—Ed. ) 


SLUDGE FILTRATION 
By A. L. GENTER 


Chemical Engineer, 
Baltimore, Maryland 


IME AND SPACE in sewage 
treatment are diminished by 
controlled acceleration. This 
means mechanization as far as pos- 
sible. The last few years have wit- 
nessed rapid strides in this direction, 
especially in the disposal of sludge. 
Due to the low porosity of the sol- 
ids in sewage sludges, rapid filtration 
of sludge in mechanical devices has 
been the hardest nut of all to crack. 
For years, intermittently operated 
pressure filters have been used for 
this purpose abroad. Years ago they were also em- 
ployed in this country. Even with these expensive and 
cumbersome affairs, lime and other chemicals had to be 
used to render the sludge solids more porous. 


In America the trend for the past ten or twelve years 
has been towards employing the simpler continuously 
cperating vacuum filter, which materially speeds de- 
watering, diminishes dewatering charges and _ storage 
space, and permits constant feeding of sludge cake to 
continuous drying and incineration equipment. Instead 
cf mechanically fitting the vacuum filter to the sludge, 
the chemist has successfully adapted the sludge to this 
type of filter. 


The Author. 


Growth of Vacuum Filtration 


To date there are in use, and being installed, about 
170 continuous vacuum filter units in about 65 cities of 
the United States and Canada for sludge dewatering. 
installations completed or put under construction dur- 
ing the year 1937 represent about 60 per cent of the 
total; and, 84 per cent of all vacuum filter installations 
for sludge have been made within the last three years. 


Importance of the Coagulant 


Ferric chloride, although a relatively old but excellent 
coagulant, has been largely responsible for the wide- 
spread use of vacuum filters. In former years it was 
considered too costly, but the ability of the manufactur- 
ers of this salt to greatly reduce its price has been the 
most effective influence in its use and, in consequence, 
the adoption of vacuum filters. Twelve years ago the 
price of this chemical was five times higher than at pres- 
ent. The other effective incentive to the adoption of 
vacuum filters came from laboratory and plant research 
that resulted in diminishing the amount of chemicals 
necessary for sludge coagulation. 


Ferric chloride alone is best for waste activated and 
mixtures of primary and waste activated sludges, or di- 
gested activated sludge. The combination of ferric chlo- 
ride and lime has found considerable use in smaller 
plants for digested sludge. Sludge elutriation* entirely 
eliminates the use of lime and materially diminishes the 
amount of iron or aluminum salts necessary for sludge 
conditioning. 

*Elutriation being the chemical term for sludge washing to 
buffering compounds that raise coagulant reauirements.—Ea 
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In some new disposal plants relatively large installa- 
tions of vacuum filters have been found convenient for 
eliminating digestion and sand bed space, by “railroad- 
ing” the sludge from the primary settling tanks to the 
ash heap. In others annual operating charges have been 
given first consideration, resulting in the choice of im- 
proved rapid digestion, gas utilization, a smaller vacuum 
filter installation, less costly drying and incineration 
equipment, and reduction in chemical requirements. 
About one-half of the cities now using vacuum filters 
employ the scheme of dewatering undigested sludges. 
The remaining half of the installations are now dewater- 
ing digested sludges, or will be doing so when the plant 
is completed. 

The conditioning of sludge, particularly digested 
sludge, for vacuum filtration has taken two trends— 
namely, with and without sludge elutriation. Without 
elutriation, digested sludge is usually conditioned with 
ferric chloride and lime. In most instances from 3 to 
4 per cent of ferric chloride and 10 or 12 per cent of 
lime (based on dry solids in the sludge) is used. In 
total cost, per ton of sludge solids, it must be realized 
that the lime and iron combination normally amounts to 
using about 6 per cent of ferric chloride alone. Most of 
the smaller plants have followed the lime and iron prac- 
tice. Notwithstanding this, the greater portion of the 
total digested sludge destined at present for vacuum fil- 
tration will in all probability be elutriated prior to con- 
ditioning with a single coagulant. In plants adopting 
sludge elutriation the total annual operating charges have 
been given first consideration. 


What Elutriation Does 


Elutriation consists in diluting the sludge with plant 
effluent or water and concentrating the washed solids, 
by ‘subsequent settling, to a denser final sludge while the 
supernatant liquid is decanted. This removes from the 
sludge interfering chemical compounds that accumulate 
in the sludge liquor during the natural processes of de- 
composition or digestion. If these chemicals are left in 
the sludge, the use of more coagulating chemicals be- 
comes imperative for effectively conditioning (clotting) 
the sludge solids preparatory to filtration. Elutriation 
eliminates the use of lime entirely and reduces the 


ELUTRIATION STEPS 
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Fig. 1—Illustrating Distribution of Solute During Single-Stage 
Elutriation. 
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Fig. 2—Removal of Ammoniacal Solute from Digested Sludge by Various Elutriation Methods. 


amount of ferric salts normally used for unwashed 
siudges. It also makes possible the use of alum in 
place of ferric chloride. Mechanically operated clari- 
fiers are best suited for elutriation purposes, and my 
own choice is that of the circular type with central inlet 
and peripheral take-off. 

As sludge digestion cuts the annual cost of dewater- 
ing chemicals to about half of that necessary for condi- 
tioning raw sludges, and since elutriation cuts the cost 
for dewatering digested sludge by about 66 per cent, the 
total overall saving in chemical expense by the combina- 
tion of sludge digestion and elutriation is about 83 per 
cent of the chemical costs necessary for dewatering fresh 
sludges. Furthermore, the initial cost of filtration and 
incineration equipment, power and attendance charges 
per ton of sludge solids dewatered, is materially less. 
For example, the 1937 average costs for dewatering 
mixed primary and activated sludge at Hagerstown, Md., 
amounted to about $8.42 per ton of sludge solids, or 
$17.50 per day for chemicals, labor and power. Almost 
75 per cent of this cost goes to expensive chemicals, be- 
cause the price of ferric chloride is normally twice as 
high for such small installations as it would be for an 
installation handling ten or twenty times as much sludge. 
If this sludge were digested, the cost per ton of sludge 
solids for chemicals and power and labor would be about 
$7.00. However, as there would be only about 55 per- 
cent of the present solids to dewater daily, the daily 
total cost would amount to about $8.50, i.e., approxi- 
mately half of the present cost. If the sludge were di- 
gested and elutriated, the total daily dewatering costs 
would be about $3.00 daily compared to the $17.50 un- 
der present conditions. Naturally for larger insta!lations 
the chemical costs are less per ton, but a proportional 
daily savings remain. The present Washington costs for 
ferric chloride are about $1.00 per ton of sludge solids 
and Baltimore expects to cut this figure to less than 50c 
per ton by making and using chlorinated copperas. 
About nine of the larger modern disposal plants have 
adopted sludge digestion and elutriation. Washington. 
D. C., is the present leading example of this trend in 
the United States. Baltimore will soon have two plants 
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operating. The first runs made at Washington during 
the early part of this year indicate that elutriated sludge 
can be effectively filtered with about 1.5 pounds of fer- 
ric chloride for each hundred pounds of solids in the 
sludge. 


Methods of Washing the Sludge 


As elutriation washes objectionable soluble compounas 
from the sludge solids, the amount of these compounds 
removed by washing depends, amongst other things, on 
the washing method used. As the objectionable com- 
pounds are in solution in the sludge liquor, when the 
sludge is diluted with water, allowed to settle to a new 
sludge, and the supernatant decanted, the amount of 
soluble compounds removed follows the simple distribu- 
tion laws. This is seen in Fig. 1, where one volume of 
a digested sludge moisture contains 800 p.p.m. of salts 
in true solution. Adding three volumes of pure water 
to this one volume of sludge moisture and mixing the 
entire mass, distributes the total 800 p.p.m. in four vol- 
umes, containing 200 p.p.m. each. If the solids are again 
permitted to settle and the three volumes of supernatant 
are decanted, 3x200 p.p.m. or three-quarters of the total 
solubles will be removed, leaving one-quarter or 200 
p-p.m. in the one volume of sludge moisture. 

This is termed single-stage elutriation. The mathe- 
matics of the fractions left and removed are simple and 
easily seen from the diagram. Naturally, the greater the 
amount of wash water added and decanted, the greater 
will be the removal of soluble compounds. This can be 
seen in Fig. 2.. 

If the sludge remaining from the first wash is again 
washed with three volumes of water, naturally the 200 
p.p.m. remaining in the sludge liquor will be again dis- 
tributed in four volumes. And, in decanting the three 
volumes added, three-fourths of the 200 p.p.m. will be 
again removed, leaving one-fourth of the 200 p.p.m. or 
50 p.p.m. In terms of the original amount of soluble 
compounds we leave one-sixteenth, i.e., one-quarter 
squared. If we washed a third time we would leave 
one-quarter cubed, i.e., one sixty-fourth. Such repeated 
washing is known as multiple stage elutriation. 
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Fig. 3—Diagram of Equipment Arrangement for Counter-Current Elutriation as Employed at Winnipeg, Canada, and Greensboro, 
North Carolina. 


Counter Current Elutriation Best 


The wash water, or elutriate, decanted from any sec- 
ond or third fractional wash is much weaker than the 
elutriate decanted from any first wash. If such weaker 
elutriates are used over again for washing unwashed 
sludge, and the settled sludge from this washing is elu- 
triated again with relatively fresh water, the process is 
termed counter-current elutriation, i.e., the sludge flows 
counter-current to the wash water. 


It can be practically demonstrated, and also mathe- 
matically proved, that multiple stage washing is superior 
to any single stage process of elutriation. Furthermore, 
cuunter-current washing is superior to all others. Fig. 2 
shows these facts plotted for Baltimore sludges. The 
total volumes of wash water used per volume of sludge 
inoisture are plotted horizontally against the vertical val- 
ues showing the fractions of the total soluble decom- 
position products removed. Naturally, if fractional or 
counter-current elutriation is used, more than one clari- 
fier must be used. 

From Fig. 2, it can be seen, for example, that in using 
nine volumes of elutriating water to one volume of 
sludge moisture, in one single stage wash, about 80 per 
cent of the objectionable compounds will be removed. 
However, the same removal will result if the same 
sludge is washed twice (multi-stage wash) with about 
two and a half volumes of water each time, making 
a total of five volumes of water. If the sludge is elu- 
triated by counter-current, using two tanks, the same 
8C per cent efficiency can be obtained by using a total of 
cnly three volumes of wash water for each volume of 
original sludge moisture. The curves for fractional and 
counter-current washing all rise more rapidly to higher 
efficiency ; but, the steepest curves are shown by counter- 
current elutriation. 

It will be noticed that perfect washing will only re- 
move about 90 per cent of the soluble ammoniacal prod- 
ucts. This is because about 9 or 10 per cent of such 
soluble compounds remain adsorbed within the gelatin- 
cus, sponge-like structure of the sludge solids and is 
not accessible to the wash water. But for this adsorb- 
ing (sponge) action, 100 per cent removal by proper 
elutriation could be approached. 


Installations and Operations 


Figure 3 diagrammatically shows the set-up of two 
mechanical clarifiers for counter-current elutriation, 
somewhat like the installations at Winnipeg, Canada, 
and Greensboro, N. C. The diagram is self-explana- 
tory. 


Figure 4 pictures the tanks at Winnipeg. As elutria- 
tion tanks are small compared to the sizes of primary 
and secondary sedimentation tanks, they can be con- 
structed of the most economical materials. Steel is suc- 
cessfully used at Winnipeg, as the photograph shows. 
These tanks are Dorr sludge thickeners, 22 ft. in diam- 
eter, and function excellently. 

Figure 5 shows one of the two 150-sq. ft. vacuum fil- 
ter units in use at Winnipeg for filtering elutriated 
sludge. The filter cake falls onto the belt conveyor 
which dumps the cake into a hopper supplying a tared, 
electrically operated skip on the floor below. The cake 
weight is automatically indicated on the scale shown at 
the end of the belt. Due to the fact that outside weather 
can be 40° F. below zero in winter, it would be im- 
practical to run the conveyor belt outside the building. 
The loaded car automatically runs out on a trestle, dumps 
and returns to the cake hopper. 

Settled sewage is used for elutriation at Winnipeg. 
Operations were started when the outside temperatures 
ranged around 40 below. Although the primary tanks 
are uncovered and the elutriation tanks are in a build- 
ing, there was no difficulty experienced in using the very 
cold primary effluent for elutriation. The filter capacity 
on test runs ran to about 9 lbs. of dry solids in cake 
per sq. ft. of filter area per hour when using between 
2 and 3 per cent ferric chloride, based on solids in the 
sludge. 





Fig. 4—Elutriation Equipment at Winnipeg, Man. 
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SLUDGE FILTRATION 


Fig. 5—Vacuum Filtration of Elutriated Sludge at Winnipeg. 


At Washington, D. C., the filter yield amounts to 
about 11 lbs. of cake solids per sq. ft. of filter area per 
hour, when using 2.5 per cent ferric chloride on digested 
sludge that is given single stage elutriation only. The 
volume ratio of wash water to sludge is kept about 3 to 
1, Potomac River water being used for elutriation. The 
filter cake averages about 67 per cent moisture content, 
or very close to the figure obtained at Winnipeg. 

As the use of mechanically operated clarifiers for 
sludge elutriation produces a very heavy sludge, i.e., 
12 to 14 per cent solids at Washington and as high as 
10 or 12 per cent at Winnipeg, centrifugal pumps can 
not be used with success in elevating this sludge. Cen- 


trifgual pumps were installed at Washington and the 


sludge has to be diluted when it becomes too heavy. 
At Winnipeg, a Barnes-Dorrco pump and a sludge ele- 
vator easily transport the heavy sludge. However, in 
this installation, the piping for conveying the condi- 
tioned elutriated sludge from the chemical dosing tank 
to the filters was chosen so small that it takes about 27 
minutes to convey a coagulated sludge having nearly 12 
per cent solids through 19 ft. of 6 inch pipe and 8 ft. 
of 4 in. pipe. With a thinner sludge, i.e., about 7 or 8 
per cent solids this time has been cut to 17 minutes. I 
am informed that the piping is to be enlarged. 

Keefer and Kratz (Sewage Works Jour., Sept. 1937, 
p. 743) have clearly demonstrated that stirring coagu- 
lated or uncoagulated sludges unduly long, definitely 
increases coagulant requirements. By making filter pip- 
ing unreasonably small, and prolonging the time it takes 
the coagulated sludge to move from the chemical mixing 
tank to the filters, simply means that the sludge and its 
floc are stirred and beaten over an unnecessarily long 
period before the sludge passes out of the mixing unit. 

Such inadequate piping can easily result in increasing 
the ferric chloride consumption by another one per cent. 
This one per cent means 20 lbs. of extra ferric chloride 
per ton of sludge solids. With the coagulant costing 
2.5 cents per lb., this means 50 cents added cost per 
ton of sludge solids. For Washington conditions this 
could mean almost $5,000 annually and for Baltimore 
it could mean $6,000 for the same period, a heavy tax 
to pay for inadequate piping. By shortening the period 
between mixing the coagulant with the sludge and filter- 
ing the sludge, definite savings in coagulant result. In 
small installations on piping to the filters should be less 
than 6 inch and in installations serving over 300,000 
population 8 inch piping should be the smallest size. 
The ideal vacuum filter may be one in which the sludge 
is coagulated in a longitudinal compartment built di- 
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rectly into the filter, thus permitting the sludge to be 
filtered almost immediately after coagulation. 

Acknowledgment—This paper was read before the 
Maryland-Delaware Water and Sewage Works Associa- 
tion, May 20, 1938. It was submitted for publication 
with permission of the Association and the Editor of 
Sewage Works Journal. 


v 


“THE BIO-CHEMICAL PROCESS" 
(A Review) 


“The Bio-Chemical Process’ is the cover title of a 
book of 124 pages, which incorporates all important 
available information on the Guggenheim Bio-Chemical 
Process of purifying sewages and industrial wastes. 
This book comprises the first complete publicity given 
the Bio-Chemical Process, as developed by Guggenheim 
Bros. 

The text consists of complete reports made by three 
well known firms of consulting sanitary engineers after 
investigating the Guggenheim Process. Such reports are 
outgrowths of independent engineering studies of the 
process, with discussion of its merits and its shortcom- 
ings presented. 

The firms whose reports have been reproduced ver- 
batim are: 

Geo. B. Gascoigne & Associates, of Cleveland 

R. B. Moore Company (Inc.), of Indianapolis 

Powell and Powell, of Dallas 

These reports are based on a study of results attained 
at plants where the Guggenheim process of bio-floccula- 
tion with diffused air, aided by ferric iron coagulant, 
has been effectively demonstrated or is now being ap- 
plied in regular routine treatment. 

“The Bio-Chemical Process” is a veritable com- 
pendium of information on the Guggenheim process and 
is replete with technical discussion, and evaluation of 
the process in comparison with established methods of 
semi-complete and complete treatment. In addition, cost 
estimates are set up for making comparisons with other 
methods, by taking specific cases for the purpose. In- 
vestigations of the applicability of the process for Dallas, 
Texas, constitutes one such case, with detailed argu- 
ments and cost comparisons set forth. 

In conclusions reached in the report by Gascoigne 
and Associates appears the statement: “The process is 
one of complete treatment, technically sound, thoroughly 
practical . . . in costs, fully competitive with other proc- 
esses of complete treatment.” 

“The Bio-Chemical Process’”—supplemented by the 
Annual Report of the Superintendent of Sewage Treat- 
ment at New Britain, Conn. (where the Guggenheim 
method is in use)—have been printed for free distribu- 
tion by Guggenheim Bros., 120 Broadway, New York 
City. 
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HARRY JORDAN RECEIVES HONORARY DEGREE 


Harry E. Jordan, executive secretary of A. W. W. A., 
on June 13th had bestowed upon him the degree doctor 
of science by his alma mater, Franklin College (Indi- 
ana), from which he was graduated in 1903. The cita- 
tion was “for his successful career in water supply and 
public health.” 

To congratulate Doctor Harry, six of his associates 
in the Indianapolis Water Co. traveled to Franklin Col- 
lege to be on hand for the exercises. 
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A.W.W.A. PAPERS AND DISCUSSIONS 


(The Third and Final Installment of the | 
Report of the New Orleans Convention) | 


second installments of the report covering the long- 

to-be remembered Conyention of the American 
Water Works Association, held in New Orleans April 
24th-28th. (In this final installment an attempt can only 
be made to print digests of those papers and discussions 
which in our opinion should prove of interest to the 
greatest number of readers. Space limitations prevent 
other than this procedure, as much as we dislike going 
to press with this concluding installment of the report 
giving less than 100 per cent coverage of all papers pre- 
sented. In doing so we realize the criticism to which 
we subject ourselves, and if we hear the expressed opin- 
icns of a sufficient number of readers that we should 
sacrifice space required for articles, in order to give a 
complete report covering all papers presented, we will 
be pleased to extend convention reports in the future, 
or we will run a fourth installment in our August issue. 


—Ed.) 
The Water Works Executive and His Community 


On the second day of the convention the Program 
Committee ran in a “dark-horse” who proved to be a 
“bell-ringer.” At least such was our evaluation, sup- 


¥ our May and June issues appeared the first and 


With a sense of humor, an appreciation of the com- 
monplace, a remarkable insight into public relations—and, 
an equally keen ability to uncover the weakness of water 
works managers, when it comes to “The Water 
Works Executive and His Community,” is what 
RALPH Cooney, a “Hoosier” transplanted to New York 
City, talked about in a manner both entertaining and 
jolting. Already published in full in the May 1938 
issue of A.W.W.A’s Journal, we urge every reader to 
get this issue and read the stimulating and suggestive 
Cooney message. Here are some of the high-spots as 
they struck this reporter. 

America, he said, has become a nation of “pushers 
of buttons and turners of faucets”—all without the least 
conception of what’s behind such buttons and faucets. 
It was up to the water works executive to tell America 
more about the water works business—to make of it 
a romance, stripped of technicalities—if you please. 
The danger sign, too little heeded by the water works 
executive, the engineer and chemist, was that of seeing 
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himself as a specialist, and overlooking the selling side. 
Raising the question as to the justification of spending 
public money for promoting publicly owned utilities, 
his answer was that there is justification in telling the 
public “stockholder” what his properties are like and 
what is being done with his money. 

Why not print on the water bills an invitation to visit 
the plant—but, said Cooney, make sure first that it’s 
worth visiting. Have welcome signs around the plant— 
Lut, make certain that the welcome will be a genuine one. 
Beautify your plant grounds—plant out a lily pond and 
make it the community’s outstanding lily pond, one that 
can be heralded. Instead of cold statistics as to water 
consumed, etc.—why not run newsy statements on bill 
boards such as “You drink this reservoir dry once a 
month.” Cooperation with the schools was perhaps 
the most lasting method of getting appreciation for the 
water utility but for the immediate present there was 
nothing like the local press, and a friendly editor. 

He counseled the water executive to study his city 
and its future. Take some time out and look the place 
over; decide what can be done, what should be done. 
Be the good neighbor, taking a genuine interest in the 
community and consumers—always remembering that 
spreading the thought that the community’s water supply 
is its life-blood and the mains its arteries. There’s no 
mistaking that, said Cooney; but, water works men 
seem to underestimate their importance. Get out and 
tell the Rotarians about industrial growth being depend- 
ent on adequate water service, get in the lime light 
more and talk before any organization that will listen. 
Soon, he said, you will have the whole idea sold, and 
become sold on it yourself. Starting is the difficult feat 
--that is, if you insist that it is. (If you are not the 
boss, may we suggest that you ask him if he has read 
that article in the A.W.W.A. Journal by a fellow named 
Ralph Cooney. Better still, see that a marked copy 
gets on his desk. There’s much on those pages that 
every water works man can profit from in the read- 
ing.—Ed.) 

Water Demands for Air Conditioning 


The symposium on the topic “Water Supply and 
Air Conditioning” was introduced with a statement 
Ly O. C. Hotreran of the Marketing Research Divi- 
sion, in the Bureau of Foreign and Domestic Commerce, 
Washington, D. C., based on a survey made of 93 cities 
of more than 100,000 population and 486 cities of more 
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than 20,000 population, in an effort to ascertain condi- 
tions of public water supply systems in respect to their 
ability to withstand added loadings to meet air condi- 
tioning or other likely demands. Due to lack of data 
in the files of most water departments it had not been 
possible to ascertain a true picture of increased demand 
of water imposed by air conditioning installations. The 
survey had revealed an astoundingly unbalanced condi- 
tion of many important systems in respect to main capac- 
ities, pumping capacities and availability of supply. Re- 
plies to questionnaires had indicated a general lack of 
adequate and dependable information that should be in 
the hands of water department heads. Claimed in- 
creases in general consumption was almost universal ; 
facts too few. Fortunately, the water situation had 
not proved so serious as it appeared a year ago. This 
because air conditioning equipment manufacturers had 
been producing more non-water consuming equipment 
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late summer installations, and better use of water, pos- 
sibly. In a block by block survey and study, looking to 
the future peak demand spots, it had been revealed that 
the demand in August 1937 for air conditioning in the 
theater and hotel district represented 31 per cent of 
the water required for all other purposes in the area. 
The requirement of more ample sewers (already being 
planned) continued for the moment to be more stressing 
in Chicago than the question of amplified water supply 
facilities. 


Methods Employed in Meeting Air Conditioning 
Demands 
(A Round Table) 


W. V. WErR, Supt., St. Louis County Water Co., St. 
Louis, Mo., said that there was no possibility of avoiding 
increasing peak loads on water systems. The question 
to be answered was whether to amplify present systems, 
or to evolve ways and means of minimizing peak load 
burdens on facilities normally ample. He discussed 
two practical methods of amplification which would make 
permissive heavier peak loadings, and a third involving 
« load distribution scheme. Graphs thrown on the screen 
revealed the economics of providing distributed storage 
on the St. Louis County system (5 standpipes and 2 
elevated tanks) to take care of the peak demand at a 
cost representing but 3 per cent of the cost of plant and 
primary mains, as compared to an estimated cost of 10 
per cent if otherwise required additions to plant and 
mains had been made. These tanks, having formerly 


floated on the system, were found partly emptied when 
the peak hours arrived. On this account arrangements 
were being made to allow the tanks to fill during hours 
of surplus pressure, and thereafter remain out of service 
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man (Felt a Good Convention Coming On; Were 100 Per Cent 


for small units and stressed the sale of water-conserving 
types. This, Mr. Holleran warned, was not an indica- 
tion that there was no longer a problem of ample water 
supply, but simply that the speed of growth in serious- 
ness of the water supply problem is likely to be slower 
than previously thought, and water works managers had 
more opportunity to plan and execute improvements. 

“Extended Investigations of Air Conditioning 
Demands in Chicago—1937,” by Loran D. Gayton, 
City Engineer, Chicago. 

Mr. Gayton’s report, representing addenda to one 
made by him before A.W.W.A. a year earlier, was read 
by A. T. Seaman, Engr., on Mr. Gayton’s staff. Chi- 
cago studies of the downtown business district revealed 
an increase of 35 per cent in air conditioning equip- 
ment between 1935 and 1936 (in terms of tons of re- 
frigeration) and a 26 per cent increase between 1936 
and 1937. In the year 1935 to ’36 the water demand 
increase was 35 per cent but with the 26 per cent re- 
frigeration increase (1936 to '37) the demand for water 
increased only 10 per cent, the latter being explained by 
the cooler summer of 1937 and short period operation of 
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Right). 


until the main-pressure drop to a predetermined point 
would automatically throw into service the full reserve. 
The second scheme was that of so-called “repump 
storage,’ involving storage tanks at ground elevation 
and repumping into mains during maximum demand 
hours. The scheme was especially commendable where 
the purification and pumping station was remote from 
the distribution system. It allowed the plant and trans- 
mission mains to operate at a nearly uniform rate, also 
made permissive maximum pumping during off peak 
power rates. Illustrated by a graph, the value of such 
repump storage’ facilities was shown by the fact that 
for 18 hours of the 24 water was going into storage. 
For the six peak demand hours, when consumption 
reached 155 per cent of daily average, at no time did 
the main station or repump station operate at rates in 
excess of 117 per cent of the average for the day. The 
addition of a storage repump station to the existing 
system had enabled the plant and mains to handle a total 
daily consumption approximating the existing maximum 
hourly rate. In other words, the existing plant could 
handle 25 to 50 per cent greater full-day demands. 
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The third scheme on which Mr. Weir’s company has 
embarked is that of making better use of water main 
facilities during off peak hours. Like power companies, 
they had seen fit to encourage a more even load on the 
mains and pumps by offering off-peak rates to water 
takers. For instance, two large golf clubs, offered such 
reduced rates, irrigate greens and fairways between 9 :00 
p.m. and 7:00 a. m. and thereby remove a 1,000 g.p.m. 
load from the system during normal peak consumption 
hours. Other prospective off-peak takers were truck 
gardeners and florists. Without offering special rates 
they had with some success been conducting a campaign 
to encourage more morning and night lawn sprinkling 
and less afternoon irrigation. In this effort distribution 
of the U. S. Dept. of Agriculture Bulletin “Care of 
Lawns,” and quoting from it repeatedly in their news- 
paper ads, had been resorted to. To Mr. Weir’s mind, 
the sprinkling load which by force of habit came almost 
wholly in the afternoon was a much more undesirable 
load than that for air conditioning. The most logical 
immediate steps, which water utilities had been passing 
up, for no satisfactory known explanation, seemed to 
be a genuine effort to distribute the demand and procure 
some semblance of a respectable “load factor” on water 
systems. 

Tuomas L. Amiss, Supt.-Engr., Department of Water 
and Sewerage, Shreveport, La., stated that his observa- 
tions led him to believe that the crisis of air conditioning 
as a menace to water supply had passed. For moderate 
sized cities, already meeting Fire Underwriters’ require- 
ments, the surplus capacity required should be ample to 
meet air conditioning load demands. Such had been the 
experience in Shreveport with 100,000 population. In 
Shreveport only evaporative type air conditioning equip- 
ment had been installed for the most part, due to the 
high cost of water. Studies had revealed an average 
new water requirement for such installations of 0.94 
gals. per H.P. per hour, with a high of 1.74 gals. re- 
corded. This compared with 130.8 gals per H.P. for 
one early installation, and 106.8 gals for another. 

Mr. Amiss was strongly of the opinion that water 
works managers were in a very weak position when 
they found it necessary to hold down legitimate water 
consumption. He was in a position of having put 
Shreveport’s water works “house” in order to meet peak 
sustained fire requirements and if others had done like- 
wise more water could be sold and everybody would be 
the happier. Instead, the trend toward drilling of in- 
dividual wells for air conditioning was a reflection on 
the business acumen of water works officials, and also 
created a loading on sewerage facilities for which the 
municipality received nothing but a higher power bill, 
if sewage pumping was required—not to mention treat- 
ment costs at many places. In short, Shreveport’s 


method of meeting air conditioning, or any other de- 
mands, was to maintain an adequate system 100 per 
cent metered. Further than that, Shreveport could claim 
90 per cent of the water accounted for. 

D. L. Erickson, City Engr., Lincoln, Neb., reported 
that Lincoln had, with its improved supply, ample ground 
water to supply 38 air conditioning installations a 60 
degree water at a special rate of 10 cents per 1,000 gals. 
—all water for such purpose being taken through sep- 
arate meters. The load had represented a _ con- 
sumption amounting to 128 per cent of that supplied 
for all other uses in Lincoln. Records for the most 
efficient installations revealed a demand of 1.05 gals. 
per minute per ton of refrigeration. The low rates 
had proved satisfactory, the added revenue valuable. 

L. S. Vance, Chief Engr., Water Department, Louis- 
ville, Ky., presented some comparative figures on oper- 
ating costs of air conditioning installations as calculated 
for Louisville conditions. 


Installation Annual Cost 
Public Water (to waste).............6. $750 
Public Water (cooling Towers)......... 540 
Public Water (Evaporative Condenser).. 480 
Private Well (to waste).........ccees- 420 


The evaluation indicated use of city water with con- 
serving equipment would prove the most economical 
when considering interest and depreciation on private 
supply facilities. In reply to a questionnaire in many 
cases inadequate sewers seemed to be the bottle-neck. 


Sewer Rental and Collection Experiences by 
Water Departments 


(Pres.-Elect Reeves J. Newsom—Presiding) 

In response to a demand, a sewerage topic for the 
first time was scheduled for discussion in an A.W.W.A. 
convention—this time, principally because of the grow- 
ing use of the Sewer Rental plan of financing, such 
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rental being based on metered water consumption where- 
in billings and collections fall to Water Departments. 

“The Sewer Rental Method of Sewerage Financ- 
ing,” by Rospert A. ALtton, Consulting Engineer, Di- 
vision of Sewage Treatment, Columbus, Ohio. 

Mr. Allton presented a general picture of the sewer 
rental problem and pointed out ways in which the com- 
putation of sewer rental rates and the billing of charges 
varied from the corresponding procedures in a water 
works, although both were usually done in the same 
office and the sewer rents collected along with the bill for 
water used. In setting water rates all fixed charges 
and depreciation were included; whereas, sewer rents 
were usually set to pay operating and maintenance costs, 
leaving fixed charges to be taken care of by bond issue 
paid out of general tax or special assessments. How- 
ever, surplus from sewer rental at the year end usually 
is available for impounding as a sinking fund for major 
construction reserve. 

Methods outlined in charging sewer rental started 
with the least desirable—namely, the flat rate scheme 
based on sanitary facilities, number of rooms, number 
of employees, etc. The better flat rate schedule was 
that based on number of sanitary fixtures in the prop- 
erty, but required laborious surveys and check inspec- 
tions. By far the most widely used scheme is that of 
establishing a rate schedule based on metered water 
consumption, entailing a minimum service charge. A\l- 
though the metered water procedure was thoroughly 
equitable for domestic users, for hotels and the like, 
some modifications were necessary in respect to indus- 
trial establishments where little of the water used reaches 
the sewer, and in other cases where independent water 
supply was available—both cases requiring adjustments 
Lased on flows reaching the sewer. It was important, 
said Mr. Allton, that the method of arriving at “exempt 
water” be carefully stated in the sewer rental ordinance. 
Properties outside of corporate limits carried a higher 
rate, as was customarily true of water rates. Simplifi- 
cation dictated that the same breaks in quantity be used 
in computing sewer rental as for water billing. Where 
adaptable, the sewer rate should be a constant percentage 
of the water rate. 


Mr. Allton stated the most scientific and overall equi- 
table method of charging for industrial wastes to be 
on the basis of quality of waste, expressed as equivalent 
volume of domestic sewage. Such entailed measure- 
ment of waste volume and determination of its quality 
in terms of oxygen demand value periodically—and, 
converting measured flow and strength into equivalent 
volume of domestic sewage by calculation. However, 








miost cases did not justify such exactness unless it be 


for one or two exceptionally large industrial plants in 
a small city. 
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Mr. Allton presented specimens of rate schedules 
based on the four methods of computing sewer rents. 
The schedule selected in connection with the new rental 
ordinance of Columbus had been the simple metering 
schedule. The most difficult part of getting the ordi- 
nance approved were the fears of “jittery” council mem- 
bers. Starting with an educational campaign, and meet- 
ing with various groups such as laundry-men and hotel- 
men, etc., and explaining the proposed rates, had re- 
sulted in no serious protest when the ordinance came 
up for hearings before the council. 

W. W. Morenuouse, Supt. of Water and Sewerage, 
Dayton, O., recounted Dayton’s experiences in collecting 
sewer rent through the Water Department since 1928, 
for which service the Water Department is paid 33 per 
cent of the whole cost of billing for water and sewer 
service. Only during the depression had complaints of 
sewer rent been heard. From collections, $125,000 had 
accumulated in the treasury by 1936, making possible 
a matching grant of $200,000 from W.P.A. to extend 
the plant to provide secondary treatment. (More in de- 
tail concerning Dayton’s experiences appear in the dis- 
cussion by Mr. Morehouse before the Pennsylvania 
Sewage Works Association which will be found in 
the next issue-—Ed.) 

C. C. Witsur, Chief Engr., Minneapolis-St. Paul 
Sewer Commission, in a prepared statement read in his 
absence, reported that the basis for rates to be charged 
in the “Twin-Cities,” for which a new plant has just 
gone into service, was metered water consumption be- 
tween October 15th and April 15th, in order not to 
charge for water used for sprinkling. A penalty was 
being charged for delinquents and 15 per cent additional 
was being added to bills of those with private water 
supplies, registration of the latter and installation of a 
special meter being required. So far no collections 
had been made. 

Harry Hatt, Chief Engr., Washington (D. C.) 
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Suburban Sanitary District, Hyattsville, Md., stated 
that all! sewerage construction in the 100 sq. mile area 
of the District had been financed by bond issue, the 
system being operated from water receipts. Faced with 
an extended treatment program in the District, operat- 
ing costs would require setting up a specific sewer rental 
charge. In the District’s single treatment plant wastes 
from a vegetable cannery had necessitated extensions to 
the plant and added operating costs. Toward this ex- 
pense the canner had agreed to stand a pro-rated per- 
centage of the cost when the proposal was made. 

H. E. Bromguist, Supt. of Water, Cedar Rapids, 
Ia., in reciting Cedar Rapids collection experiences stated 
the rate to be a very simple one—namely, 25 per cent 
of the water bill straight through. While not overly 
scientific it had proved very workable, and added very 
little burden on the billing and collection office. The 
bill showed water and sewer charges lumped together, 
while a note on the bill identified the services. Sewer 
users with private supplies were being billed on a flat 
rate basis, these billings being also handled by the 
Water Department. Mr. Blomquist advocated simplicity 
as a most desirable factor in making sewer rental 
charges—at least in the beginning—both for the sake 
of the consumer and the utility. Special cases could 
better be handled individually, rather than complicate 
the rate schedule. 


Electric vs. Steam vs. Diesel Power 
(A Round Table) 


This “Round Table,” being intended to compare the 
dependability and economies of the three sources of 
power, fell short of its purpose in that the scheduled 
discussor of “Steam Power” failed to appear. 

“Electric Power” was discussed by W. V. WEIR, 
Supt. of the St. Louis County Water Co. He stated 
that electric service, with the modern chain hook up 
of utilities, could now be considered essentially as de- 
pendable as steam power. Especially was this the case 
with modern pumping and storage practice which in- 
volved pumping with reduced off-peak power, thus mak- 
ing temporary power outage of relatively little conse- 
quence. He cited the value of accurate diagrams of 
electrical circuits for locating troubles at “bottle-necks” 
with least loss of time. Concerning the many types of 
automatic equipment now offered, it was his impression 
that simplicity and reliability had to be carefully consid- 
ered against the labor saving advantages claimed. He 
stressed the wisdom of providing ample duplicate equip- 
ment, spare parts and materials for temporary and emer- 
gency repairs. Operators were too hesitant about call- 
ing on the electric utility for advice or assistance. After 
some years of experience, it was Mr. Weir’s opinion 
that purchased electric power was now as dependable as 
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any other source and by securing a favorable rate power 
costs could be materially curtailed. 

“Diesel Power” was discussed by R. H. McDonNELL, 
Burns & McDonnell Eng. Co., Kansas City, Mo., who 
traced the widening adaptation of the Diesel engine and 
improvements in its design and operating features. In 
discussing reliability of power units as the major con- 
sideration in pumping, he reviewed the history of known 
cutages amongst 1,358 Diesel units, 75 per cent of 
which had so-called perfect operating records with no 
enforced shut-down periods. Looking more specifically 
at records of 65 engines employed in utility power gen- 
eration, or pumping (in 21 plants operating continu- 
ously) there were only 48 enforced shut-downs and 
33 of these were in one plant and 8 in another, leaving 
but 7 shut-downs spread over the other 19 plants. When 
considered on basis of engine-hours of operation the total 
time of outage was only 1/5th of one per cent; and, 
13 of the 19 plants had no enforced shut-down what- 
ever. Because of duplicate units in most cases, engine 
shut-down did not mean plant shut-down. 

Summing up the facts gained from records covering 
1,426 Diesel engine-years it was evident that only 50 
were down more than 5 per cent of the total operating 
time, and 1,059 were not out sufficiently to record the 
shut-down period. In his opinion the record covering 
engines of various ages, plus the known improvements 
to Diesel engines in recent years, justified the conclusion 
that Diesel power was wholly reliable for water pumping 
stations. 


Wiggin on C. |. Pipe Specs. 

“A Proposed New Method for Design of Cast Iron 
Pipe,” by Tuomas F. Wiccin, Consulting Engineer, 
New York City. 

Mr. Wiggin did a splendid and painstaking job of 
reviewing and analyzing the tremendous amount of 
investigational work done by the A.W.W.A. Committee 
A-1 on C. I. Pipe and Fittings, of which he has long 
been the chairman. His report was necessarily volum- 
inous and lantern slides brought out the critical points 
of the work which has led up to a proposed new design 
for Cast Iron Pipe, with that of C. I. fittings in the 
making. The testing was largely done in the hydraulics 
laboratories of the Universities of Illinois and Iowa in- 
volving bursting pressures and trench loadings on three 
edge bearings under pressure. With 85 pressure fail- 
ures under 40 various trench loads the results had 
shown little or no difference between the quality of pit- 
cast and modern centrifugal pipes. Beam failure testing 
and impact failure tests were described—the conclusions 
being that impact and falling ring tests were not accept- 
able as the principal tests. Considerable attention had 
been paid to back fill loads and especially to impact 
from truck wheels passing, under the most severe im- 
aginable conditions. He then spent some time describ- 
ing the evolution of a set of curves for determining 
minimum thickness of pipe wall for pipes of various 
diameters and how two methods of arriving at such re- 
quirements had checked. With this sketchy digest of 
so important a contribution our apologies are in order. 
The involved analyses supported by the many graphs, 
while not lending themselves to effective coverage in 
this report, have done the important thing of expanding 
knowledge concerning Cast Iron pipes and in setting 
up improved standards. 

Tuomas F. Worre, Research Engineer, Cast Iron 
Pipe Research Association, in discussing the report, 
pointed out that the evidence that lighter wall pipes 
were satisfactory would make it possible to produce 
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pipes of more uniform wall thickness for various sizes, 
at lower production costs. With a definite criterion 
for laying, and pressure-trench loading, failures should 
be reduced. 

“Corrosion Prevention by Cathodic Protection,” 
by Starr THAYER, Consulting Electrolysis Engr., Hous- 
ton, Tex. 

Mr. Thayer in a manner stripped of involved theory 
and mechanics, explained in simplified terms the prin- 
ciples and practice of applying electric current to pipe 
lines to suppress external corrosion and pitting. Known 
as “cathodic protection” the scheme is becoming more 
widely used as a positive and economical means of sav- 
ing costly gas and oil and, more recently, water mains 
also. He explained that galvanic action taking place at 
spots where steel or iron pipe begins to corrode sets 
up cumulative current flow which, leaving the main at 
points of least resistance, takes away with it 20 Ibs. 
of iron or steel per ampere of current bleeding from 
pipe wall to the earth. In truth it was electrolysis on a 
broad scale set up by self-made current. Then, the 
simplest explanation of cathodic protection, was that elec- 
trolysis is blocked by reversing the situation which en- 
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protective coatings, essential to the economic success of 
the process, Mr. Thayer said that the length of main 
which could be protected, per station, depended pri- 
marily upon the nature and condition of the coating. 
Well protected lines could be protected for 5 or 6 miles; 
poorly coated lines only a mile or less with the same 
unit. 

One of Mr. Thayer’s most interesting graphs was that 
which revealed the fact (based on 50 installations) that 
leaks in pipe lines which had risen to 712, and were still 
cn the increase at a logarithenic rate, had actually been 
reduced to 40 by the end of the first year of cathodic 
protection. Since this rapid drop the leakage curve had 
been essentially flat. [The healing effect by cathodic 
protection was a new angle to many who had not con- 
sidered that the current flow was actually depositing ma- 
terial in the minor leaks, just as it had taken it away 
before the reverse flow (or damming-up flow) was estab- 
lished.— Eb. ] 

In reply to questions, he said the cost for protection 
per year was now on the average about $14 per mile for 
18-in. coated steel pipe, as compared to $34 for like pro- 
tection on early installations in 1932. He didn’t know 
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tailed current discharge into the earth alongside of the 
main. Thus the plating (battery) process is reversed 
and current is forced onto the pipe which is made the 
negative pole of the circuit, the result being a healing up 
of active pits already started, if the method is properly 
applied. The scheme was illustrated, showing the source 
of D.C. current (gas or oil engines, or a wind-mill where 
utility current and converters were not available) ; its 
discharge through buried scrap metal, a distance from 
the main; and, its travel in fan shape zone back to 
the main above and below the generating station. The 
most effective current was of very low voltage but high 
amperage, such taking but 3/10ths of a volt higher 
potential in the soil than is measured on the pipe. Such 
simple measurements were taken as a check that positive 
protection was being accomplished. Plotting such read- 
ings graphically, along the pipe line, indicates any new 
failures of the protective coatings, so important to effec- 
tive cathodic protection, and reveals the need of more 
effective locations of the earth charging stations. Like- 
wise, the plotting reveals current waste, if there be such, 
and leads to economy in operation. Graphs exemplifying 
station spacing for highest efficiency and economy were 
shown—in one case two smaller units operated effec- 
tively with a total of 24 amps. at 3 volts (72 watts) as 
compared to 60 amp. and 9 volt (540 watt) required 
from a single larger station. Thus, it could be seen that 
engineering study of ground and pipe line conditions, 
as well as operating costs, constituted an important fea- 
ture in planning cathodic protection. Stressing the im- 
portance of the insulating qualities and durability of 


Water Works and Sewerage—July, 1938 


New Jersey. 


why there had not been more said about cathodic pro- 
tection in water works meetings before, unless it was 
that Cast-Iron and concrete pipes had been so much more 
prevalently used than steel pipe. It had proved defi- 
nitely the most economical form of protection, and one 
important company in the oil and gas fields, step by step, 
now had 500 miles of main under cathodic protection. 
The scheme had been proven effective for well casings 
and tank bottoms also. 

RosBerT KUHN, well known pioneering New Orleans 
Electrolysis Engineer and a scheduled discussor, stated 
that frequently 0.8 volts differential pressure between 
trench soil and pipe wall was necessary in practice as 
the minimum. He thought Mr. Starr’s 0.3 volts a little 
low for assured protection. In New Orleans soil the 
average life of steel pipe had been only 7 years; but, 
with cathodic protection, not a single leak from electro- 
lytic attack had occurred in the past 10 years. Protec- 
tion of distribution systems was far more complicated 
and required exact investigation and research. Protec- 
tion of the New Orleans’ system had been the first ap- 
plication of cathodic protection, and a most successful 
one, 


Chlorine Production and Quality 
(T. L. Amiss Presiding) 

“Liquid Chlorine—A Critical Review of Chlorine 
Specifications and Accidents,” by L. L. Hepcepetu, 
Director Technical Service, Pennsylvania Salt Mfg. Co., 
Philadelphia, Pa. 

Mr. Hedgepeth opened his discussion on liquid chlo- 
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Mueller Co. was again called to Washington D. C. after furnishing 24 Sluice Gates and Electrically Operated) 
Floor Stands for their new $3,600,000 Sewage Disposal Plant. This time it was to furnish Sluice Gates, Floo1’ 
Stands and Flap Valves for the Rehabilitation of the New Jersey Avenue Sewage Pumping Station at Wash: 
ington D. C. 
















At this latest project, Mueller Co. is furnishing Sluice Gates from 18” to 84” to be operated by Electric. 
Hydraulic and Manual Floor Stands, and 48” and 66” Flap Valves. Thus Mueller Co. reputation for quality 
products, engineering talent and facilities plus satisfactory past performance has been utilized by the Nation’s 
Capitol twice within a brief period of time. Engineers and project officials turn to Mueller Co. to receive; 
advantage of years of specialized experience in all water control projects. They know that Mueller Co. has 
the engineering services, plant facilities and co-operative spirit to carry their projects through to successful) 
conclusions. Write today for the Mueller A-300 Catalog that gives valuable engineering data and descriptions 
of standard products. It is a valuable planning aid. | 


MUELLER CO. 
CHATTANOOGA, TENNESSEE 












MAIL THIS TODAY! Mueller ou, 


Gentlemen: 


Please send me a copy of your A-300 Catalog | 
at once. | 
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The hot summer months of July, August and September 


are the period when tastes and odors due to algae and 


decaying vegetation are most prevalent in water supplies 
(according to a survey covering over 300 water plants 
throughout the United States.) 

AQUA NUCHAR has proven very successful in the 
elimination of tastes and odors from these sources in well 
over 1,000 plants throughout the United States. 

In order to be relieved of any possibility of complaints 
because of tastes and odors in water supplies, we suggest 
that every superintendent carry a good stock of AQUA 
NUCHAR on hand during these troublesome months so 
that it can be applied immediately upon development of 


any tastes and odors in the raw water. 


INDUSTRIAL CHEMICAL SALES DIVISION 
OF WEST VIRGINIA PULP & PAPER CO. 
230 Park Avenue, New York, N. Y.~ 


1322 Widener Bldg. 205 W. Wacker Drive 417 Schofield Bldg. 
Philadelphia, Pa Chicago, Il. Cleveland, Ohio 





NOTHING TAKES THE PLACE OFIIOeoa 


THE PULLEY 4 |) 


NOTHING TAKES THE PLACE 0 


ASL IRL 


— serves the purpose so well as the pulley— 
nothing meets all the requirements of an efficient 
long-lived underground main so well as cast iron pipe. 
Both have been engineering standbys for centuries. 
Nothing takes their place. 


If you demand proved long life and low maintenance 
cost that result from effective resistance to corrosion 
—assured safety margins for impact, beam load 
and crushing stresses—and permanently tight joints 
—then you will agree that nothing takes the place of 
cast iron pipe. Some materials meet some of these 
requirements but only cast iron pipe meets them all. 


Look for the "Q-Check” registered trade mark A cast iron sewer force main being installed at 
Cast iron pipe is made in diameters from Muskegon, Mich. Cast iron pipe pecified bec 
th d ‘ 


Ll4 to 84 inches. structural streng 











THE CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEA 
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rine with a moving picture revealing the process of pro- 
duction and liquefaction of chlorine—much of the film 
being taken of the Franklin Institute (Philadelphia) per- 
manent exhibit of chlorine production, made visible in 
electrolytic cells with glass walls, glass scrubbing towers 
and cooling-compression coils, in which the purified gas 
can be seen changing over to liquid chlorine. Factory 
pictures revealed methods of safe handling of chlorine 
gas and liquid chlorine, which gave opportunity to stress 
those features that might prove beneficial in design, 
maintenance and operation of chlorinating stations. 


Concerning chlorine accidents in water and sewage 
plants, Mr. Hedgepeth reviewed seven known accidents 
and the cause of each. Dependence on so-called all-pur- 
pose gas masks, careless mask adjustment or mistaken 
boldness in failure to use any at all, faulty maintenance 
of masks, and pure carelessness in valve operation, use 
of make-shift equipment, and a lack of respect for chlo- 
rine, had been the answers in every case investigated. 
The idea that dumping leaking chlorine cylinders into a 
pond or reservoir was the proper way of solving the leak 
problem might prove very distressing. He cited a case 
where the gas had escaped from a submerged cylinder 
to kill 63 trees. As to first aid for persons suffering 
from severe exposure to chlorine gas, all had agreed that 
the patient should be given inhalator and tent treatment 
with the mixture of 7 per cent carbon dioxide and 93 
per cent oxygen, now so generally employed in resusci- 
tution. As to internal medication, there had been little 
agreement—at least this was the impression gained from 
Mr. Hedgepeth’s remarks. (It has been found, by those 
who have tried it, that inhalation of vaporized tincture 
of benzoine, such as has long been used for soothing 
persons suffering severe coughing, gives marked relief 
following exposure to chlorine—Ep.) 


Concerning chlorine specifications, such as have ex- 
isted, these have been meaningless so far as chlorine 
purity is concerned. It was the 0.2 per cent (or there- 
abouts) of ferric chloride and hexachlor-ethane in 
chlorine which caused difficulties in water works chlor- 
inating equipment. Evaporation of 1,000 c.c. of liquid 
chlorine was not sufficient—besides, what city chemist 
wanted to do it. Now 10 liters were considered neces- 
sary samples for determination of chlorine purity and 
Mr. Hedgepeth outlined the procedure and special lab- 
oratory equipment now employed for the purpose in 
manufacturers’ plants. He then briefly covered recent 
improvements in pure chlorine production for use in 
chlorinators, wherein the dried gas was scrubbed through 
a “shower” of dry-liquid chlorine prior to compression 
and refrigeration to convert it to the liquid. The scheme 
had been devised because liquid chlorine itself had 
proved the best solvent for chlorine gas impurities. The 
“scrubbing chlorine” was then allowed to pass slowly 
into gas leaving the residue of impurities commonly 
known as “taffy.” With this process, essentially “C.P.” 
liquid chlorine could be turned out to meet meaningful 
specifications. 

Harry A. Faser, Research Chemist, The Chlorine 
Institute, New York City, a scheduled discussor, made 
the request that all chlorine accidents in water or sewage 
plants be reported with as much detail as permissible to 
A. W. W. A. headquarters for referring to the “Com- 
mittee on Chemical Hazards’—Marsden Smith, Chair- 
man. Such would be very helpful to the committee in 
its endeavors to advance safety in handling chlorine and 
other chemicals. He referred to the work of the Chlo- 
rine Institute in advancing safety in respect to packaging, 
shipping and handling chlorine; and, in its cooperation 
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John L. Ford, Sales Mgr., Ford Meter Box Co., Wabash, Ind, 

(Chairman, Indiana Section); J. E. Longley, Engr., Lock Joint 

Pipe Co., Ampere, N. J.; D. D. Gross, Chief Engr., Board Water 
Commissioners, Denver, Colo. 


with the A. W. W. A. Committee. An improved valve 
for chlorine containers, now standard amongst various 
producers, had been one contribution of the Institute. 
Another, in the making, was an approved set of safety 
rules and first aid advice, to be issued in standard placard 
form, for distribution by all member firms in the Insti- 
tute. Concerning the disposal of chlorine from con- 
tainers with leaking valves or fusible plugs, Mr. Faber 
suggested as the safest procedure, the absorption of the 
gas or liquid in lime slurry and return of the emptied 
container to the factory, it being illegal to ship by pub- 
lic carrier a container known to be leaking or likely to 
leak chlorine gas. Mr. Faber’s discussion, although 
brief, was very much to the point. 


The Control of Ground Waters 
(Roswell M. Roper, Presiding) 


This topic was introduced with a paper from V. T. 
STRINGFIELD, Associate Geologist, U. S. Geological Sur- 
vey, who reviewed the importance of ground water as 
the important source of supply of lower Mississippi Val- 
ley and the Gulf Coastal Region for some distance in- 
land. This included such large cities as Memphis and 
louston. 

Mr. Stringfield then, by aid of slides, revealed meth- 
ods and equipment used in making surveys of well con- 
citions—such being direction of ground water travel, 
draw down tests, securing representative samples for 
analysis, use of the conductivity indicator to determine 
depth of strata yielding best, and the least satisfactory. 
quality of water as judged by mineral content. It was 
evident from situations at hand and those developing, 
that there was a decided need for studies and planning 
toward some measure of control and conservation of the 
ground waters. 

“Trends in Legal Control of Ground Water Re- 
sources,” by D. A. THompson, Engr., A. G. FIEDLER, 
Senior Engr., U. S. Geological Survey (Dept. of the 
Interior), Washington, D. C. 


The authors pointed out that in recent years the doc- 
trine of “reasonable use and correlative rights” had been 
applied in legal decisions as to ground water takings, 
rather than that of “water rights.” The English doc- 
trine of appropriations had as its basis State ownership 
of all water rights and water appropriation for reason- 
able usage. The first instance of its application in 
America was in 1927. In 1931 it was applied in New 
Mexico and since in other states. New Jersey had ex- 
ercised partial control since 1910 and New York to some 
extent in recent years, principally on Long Island terri- 
tory contiguous to New York City. 

The authors pointed out that there was nothing in 
ground water law to protect municipalities against de- 
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Consulting Electrolysis Engr.; John H. O’Neil, Chief Engr., La. 
State Dept. of Health (All of New Orleans). 


pletion by industry taking water at will from contiguous 
areas. In this direction, however, New York State had 
invoked police powers limiting future takings by pri- 
vate interests as well as by the municipality. The New 
York State regulations were outlined in respect to per- 
centage takings of reasonable natural replenishment vol- 
ume, and the requirements respecting artificial replenish- 
ment to maintain defined ground storage levels. In 
California a regulation had been passed stating that use 
of ground waters for air conditioning was not consid- 
ered a reasonable use, without return of a percentage or 
ali of the used water to the ground. 

In summation, Messrs. Thompson and Fiedler stated 
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creeping recession had been at an average of 7 ft. per 
year decline over the past 10 years. This was explained 
by the fact that approximately 450 wells had been put 
down in the Houston area, only 19 being for the munici- 
pal supply, and capable of 43 M.G.D. delivery. Their 
average depth is 1,500 ft., and they are 12 in. diameter 
wt water taking elevation, mostly being of the gravel 
wall type. The average life of Houston wells (1911 to 
date) had been short—about 12 years only, and had 
failed due to sand entry or strainer and casing failure 
cue to corrosion. Sand entry is at the rate of 0.5 cu. ft. 
per m.g. pumped, the sand being exceedingly fine and 
probably the cause of turbine pump wear and resulting 
low efficiencies from 25 per cent to 70.5 per cent (top), 
with weighted average being 56.5 per cent for the 19 
units. The average cost of drilling and equipping a 
well has been $50,000 with $412 per year average main- 
tenance cost, netting a cost of 4% cents per 1,000 gals. 
of water delivered direct into the system. The sanitary 
quality of the water had been such as to require chlo- 
rination under competent supervision. 


As a result of these studies and their revelations, Mr. 
Howson stated that recommendations had been made to 
provide a surface water supply to supplement the ground 
water supply which should be drawn at rates more rea- 
sonable for the available supply—namely in the vicinity 
of 50 m.g.d. takings for the whole of the area, but allow- 
ing short period peak drafts. The combination would 
return the best yield per dollar over-all cost—that of the 














Golf Course and Swimming Pool from Verandas of New Orleans’ Country Club. 


that trends were decidedly toward abandonment of the 
time-honored “riparian rights,” in favor of the rule of 
appropriation. It was emphasized that court decisions 
in recent times had almost universally taken into con- 
sideration the “highest use” as the most deserving usage 
—notably the important decisions of the Supreme Court 
of the United States in connection with takings for pub- 
lic water supply. To further developments it was essen- 
tial that engineers work with lawyers and law-makers 
in securing the best results in respect to effective and 
equitable control of ground waters. 

“Problems of One of America’s Largest Well 
Water Developments,” by Louis R. Howson, Alvord, 
Burdick & Howson, Engrs., Chicago. 

Mr. Howson’s review of the situation which has de- 
veloped at Houston, Texas, in its ground water supply, 
and what the city faces in the future, fitted into the 
pleas for Federal or State control of ground water 
sources in perfect manner. Already somewhat over de- 
veloped in respect to safe yields, the City supply stands 
in jeopardy to a marked degree as the result of a recent 
well supply development for a single industria! plant 
which takes 21 M.G.D. average. Mr. Howson said that 
the rate of present ground water takings in Houston and 
vicinity (80 to 100 M.G.D. total; 25 M.G.D. for the 
City) were unequaled in any other like area. Originally 
flowing wells (2,000 to 2,500 ft. deep) the water table 
had been depleted until the static level now stood 70 ft. 
below sea level in the most heavily drawn area. The 
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surface water decreasing with increasing use, as com- 
pared to the reverse for well water. 

J. B. DANNENBAUM, Plant Production Engr., Water 
Dept., Houston, Tex., asked for permission to contest 
certain statements in the report presented by Mr. How- 
son’s firm. He did not agree that water cost Houston 
4.5 cents per 1,000 gals. at the wells, except in the case 
of the older units. Recent gravel-wal!l wells appeared 
to have a longer life than the 12 year average reported. 
The important consideration of possible ground water re- 
plenishment (artificially) had not been investigated to 
his knowledge. In Houston, he said, political manipu- 
lation of the Water Department had been their chief 
difficulty. Mr. Dannenbaum was apparently in consid- 
erable disagreement with the recent report and he seri- 
ously questioned the development of a shallow reservoir 
supply in the vicinity of Houston, because of unsavory 
reputations of Texas surface supplies. 

Mr. Howson, invited to reply to the criticism, stated 
that he agreed with Mr. Dannenbaum on one point at 
least—namely the political angle to the picture. This 
situation had cost Houston taxpayers a pretty penny 
($180,000 annually) in disgracefully high fire rates, be- 
cause of the miserably undersized mains in many sec- 
tions, 60 per cent of the total mileage being 2-in. or un- 
der. In Houston less than 30 per cent of the water used 
was being supplied by the municipal water works sys- 
tem. 

(And, “so be it” until the 1939 Convention in Atlan- 
tic City.) 
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“DUDE RANCH CAPITAL" GOES IN FOR 


SEWAGE TREATMENT 


By JOHN A. CAROLLO 
Consulting Engineer* 
Phoenix, Arizona 


HE Town of Wickenberg, Ari- 
zona, during the latter part of 





1933, decided, after success- 
fully enlarging the Town water 


works, to install a complete sewer- 
age system. Such a system for this 
tax-free Town of 1,300 people was 
made possible by the passage of a 
revenue bond act by the State Legis- 
lature and the co-operation of the 
Public Works Administration. 

The enthusiasm with which the 
people “Out Wickenburg Way” in 
the “Dude Ranch Capital of the World” forsook the 
Chick Sale era was expressed in the 102 for to 2 against 
in the bond election. 

Construction started in January, 1937, and was com- 
pleted in September, 1937. The sewage treatment plant 
and mains were done under the 45 per cent grant system 
of the PWA and connections to the lots under WPA 
with the Governor’s relief fund supplying the materials 
tor the connections. The Town furnished $26,000 in 
revenue bonds and the total cost of the project was in 
the neighborhood of $65,000. 











The Author. 


The cost of operation, interest and bond retirement is 
being raised by the collection of $1.00 per month domes- 
tic sewer service and graduated charges for other types 
of services. 

The sewage treatment plant consists of a bar screen, 
grit chamber, pumping station, ferric chloride and chlo- 
rination unit, primary sedimentation, gas-holder covered 
digestion tank, sludge beds and trickling filter. The 
pumping station houses a toilet and shower, a sink and 
laboratory table where settleable solids, pH, chlorine re- 
siduals, temperatures and ferric chloride coagulation 
tests are made. 

The screened and grit cleared sewage is pumped by 
two automatic Chicago Pump Company variable dis- 
charge, vertical centrifugal pumps. Their individual ca- 
pacity varies from 50 to 250 g.p.m. depending on the 
depth of sewage in the pump sump. 


Ferric-Chloride Equipment 


The ferric chloride generating unit consists of a Wal- 
lace & Tiernan vacuum chlorinator, of 40 lbs. per 24- 
hours capacity; rubber lined pipe; water rate-of-flow 
gauges supplying two injectors mounted about 12 feet 
above floor level; a glass orifice type water meter for 
controlling the rate of chlorine feed to the ferric manu- 
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General View of the New Plant Which Serves Arizona’s “Dude Ranch Capita "——Wickenburg. (The Ferric Chloride Generator, 
Settling Tank and Sprinkling Filter Are in the Rear; on the Right the Sludge Digester.) 
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facturing chamber, two 2'4x6 ft. vitrified tile reaction 
tanks for making the ferric chloride from iron scrap and 
chlorine. 

The equipment is so arranged that chlorine, ferrous 
chloride or ferric chloride can be dosed individually or 
in any combination. The plant is being operated at pres- 
ent to dose ferric chloride, the solution carrying a slight 
excess of chlorine for producing more efficient floccula- 
tion. 


Plant Units 


The sedimentation unit is equipped with a Link-Belt 
straight line mechanism and a Chicago Screw feed sludge 
pump. The filter is dosed with a Pacific flush tank 
siphon and is equipped with a P.F.T. rotary distributor. 
The sludge digestion tank is covered with a steel gas 
holder made by the Western Pipe & Steel Company of 
Phoenix, Arizona. 

The plant is located within 600 feet of the high school 
and 300 feet of the nearest residence. The town was 
unable to purchase any other more favorable site. The 
sewage, however, is fresh and chemical precipitation has 
afforded complete odor control even in the pump house. 
Filter flies have become somewhat of a nuisance but 
have been controlled easily with fly spray and chlorine 
to keep the stone bed clean. 


Combination Chemical-Bio!ogical Treatment 


The design load in gallons per acre when reached will 
be high. However, it is felt that with excellent distribu- 
tion over the filter and with the aid of chemical precipi- 
tation that the strictly domestic sewage being treated will 
permit high filter dosages. 

There has been no sign of ponding in filter to date 
and the effluent is perfectly clear and well nitrified and 
saturated with dissolved oxygen. Unloading is contin- 




















Iron Chloride Generating Towers (Rear of Building). 
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SEWAGE TREATMENT AT WICKENBERG, ARIZONA. 

















Chlorinator and Appurtenances for Reducing Ferric or Ferrous 
Tron. 


uous because of the mild climate and also possibly be- 
cause of the type of treatment being given. 


Vv 
A FEW LABORATORY KINKS 
From T. R. McCrea, Rahway, N. J. 


The End of Dripping Reagent Bottles: To the lips 
of acid and other reagent bottles, apply hot paraffin, 
leaving the stopper free. Acid, thereafter, will not drip 
back or trickle down the outside of bottles so treated. 
Keep the head of such bottles covered with a small in- 
verted glass, or beaker, to protect it from dust when not 
in use. 

Treat Beakers the Same Way: Apply hot paraffin 
to the lips of beakers. Liquids can, thereafter, be 
poured slowly without danger of drip or trickle back 
down the outside. Neither is there need for using a 
stirring rod in pouring. (On like score, treat your wife’s 
cream pitchers the same way, by rubbing the lip with 
soft paraffin. She will ask you “Why didn’t you patent 
that idea, John?’’) 

Speeding Filtration: To materially increase the 
speed of filtering prepare the filter paper as follows: 
Make a horizontal crease as usual; unfold and make 
a crease at right angles to the first. Now, unfolded, 
the lines (creases) point N., E., S. & W. Fold so the 
South crease points Northwest, crease and open; fold 
the East crease to point Southwest, crease and open. 
Papers thus folded will filter one and one-half times 
as fast as papers folded in the customary manner. 

Preventing Bumping: During distillation or evap- 
oration, to preclude bumping add chips of pumice stone. 
Such is preferable to glass beads, because of the large 
surface and porosity of the porous stone. To prevent 
frothing and foaming, phosphoric acid, sulphuric acid, 
paraffin or calcium chloride may be added, depending 
upon which is the most compatible to use. 
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Low Rate-High Capacity vs. High Rate-Low Capacity 


By J. A. MONTGOMERY 
Engineer, Lakeside Engineering Co., Chicago, Il. 





RICKLING filters came into 
use a number of years ago and 
they still remain the most pop- 
ular-type of complete sewage treat- 
ment for all but the largest plants, 
despite the fact that the initial cost 
of plants using trickling filters has 
been considerably higher than for 
other methods of complete treatment. 
The effluent from trickling filters, as 
they have been operated in the past, 
is not as high in quality as that pro- 
duced by the Activated Sludge 
process. Furthermore, the conventional type of trick- 
ling filter has been susceptible to certain undesirable 
conditions as ponding, filter flies, odors, and in colder 
climates, bed freezing. 








The Author 


It has been generally conceded by those who have 
had the closest contact with trickling filters that those 
of the old type have performed inefficiently per dollar 
of construction cost. Loadings of from 400 to 700 
pounds of B.O.D. per acre foot have been the rule rather 
than the exception. Their continued popularity is largely 
due to their ability to handle wide fluctuations in sewage 
conditions as well as their simplicity of operation and 
lower operating costs. 

Most experimental work conducted with trickling 
filters during the twentieth century has had in view 
greater filter efficiency, but up until very recently little 
real progress has been made. Attempts to operate these 
units much above capacities of 4 M.G.A.D.* have gen- 
erally resulted in failure because of ponding. Most 
of the State Sanitary Engineers even today prefer to 
limit the capacities of the old type filters to between 
2 and 4 M.G.A.D. or at a loading of 3,000 population 
equivalent per acre foot of filtering media. 


Doubtless retardation in developing increased filter 
efficiency may be traced to two causes. It has been the 
general belief that the bacteria required rest periods 
between feedings, therefore, it was considered essential 
to rest the filters between periods of dosing. ‘This 
theory is obsolete as bacteriologists now maintain that 
bacteria will thrive better when fed uniformly and con- 
tinuously. Based on such knowledge, the older theory 
should be discarded and cycle operation of trickling 
filters should be abandoned in preference for continuous 
operation. A check of trickling filters throughout the 
United States would reveal wide variations as to the 
size of dosing tank, filter area, and the strength of sew- 
age. Such an examination would attest to the uncer- 
tainty of our knowledge of rest periods. The other 
cause of retarded progress in trickling filters can well 
be placed upon the shoulders of the manufacturers of 
filter distributors. Marfufacturers have been able to 
market their wares with a minimum of development 
expense. Each manufacturer has followed the example 
of his predecessor or competitor and produced a unit 
with an efficiency on a par with others. These machines 


*Million gallons per day per acre of filter area. 





have produced commonly expected results, therefore, 
little time has been spent in new development looking 
toward improved distribution. 


Recent work by Dr. Max Levine of Iowa State Col- 
lege, Dr. H. O. Halvorson of the University of Minne- 
sota, and Mr. Harry Jenks of Berkeley, California, has 
inaugurated a new and widespread interest in trickling 
filters. Dr. F. W. Mohlman stated in an editorial in 
the July, 1936, issue of Sewage Works Journal, “The 
moribund trickling filter now has a new lease on life.” 
We are of the opinion that by reason of these recent 
developments, the future will see a larger percentage 
of trickling filter plants constructed in proportion to 
Activated Sludge and chemical precipitation than has 
been the case in the last decade. Naturally there will 
Le cases where Activated Sludge or chemical precipita- 
tion will best meet the needs. 


It is the purpose of this paper to attempt to classify 
the various types of trickling filters. For lack of a 
better name we refer to the old type filter as a “Stand- 
ard” filter. Jenks calls his filter the “Bio-filter,” while 
Halvorson and Smith have seen fit to call their filter 
the “Aero-filter.” A brief explanation of how these 
various types operate will provide a method for their 
Classification. Most of those interested in trickling fil- 
ters have referred to the Standard filter as a low rate 
filter and to the Bio-filter and Aero-filter as high rate 
filters, but such a classification may be shown to be 
erroneous if we distinguish between filter capacity and 
rates of sewage application. The data upon which this 
discussion is based will be found in the bulletins and 
magazines listed at the end of this paper and to which 
reference is made at various points. Because the pub- 
lished data is meager as yet, the discussion cannot be 
complete. The Standard filter and the work of Levine 
are discussed merely to throw into clearer relief the 
filters of Jenks and Halvorson-Smith. 


Rate and Capacity 


It becomes necessary to differentiate between the 
terms Rate and Capacity. Since the process is biolog- 
ical, perhaps a crude biological comparison may be made. 
When one eats a meal the total quantity of food con- 
sumed is his capacity for food but the total food eaten 
has little to do with the rate of eating except that a 
fast rate of eating normally reduces ones total capacity, 
while a slower rate for the same person would normally 
increase his food consuming capacity. 

We have been in the habit of referring to the daily 
capacity of a trickling filter as the rate, consequently a 
great deal of misunderstanding is now afloat with regard 
to these new trickling filters. Correctly speaking, the 
rate of operation of a trickling filter is the quantity of 
sewage it is capable of handling per second, whereas 
the total capacity is the total quantity of sewage han- 
dled per day, or better still the total quantity of B.O.D. 
handled per acre-foot per day. 

For example two filters of identical size and operat- 
ing on the same sewage may have the same daily capaci- 
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ties while operating at entirely different rates. One of 
the filters might be operating on a 10-minute rest period 
and the other on a 30-minute rest period, with the same 
time required for applying the sewage to the filter. In 
this case the filter operating on 30-minute rest periods 
would be subjected to a rate 3 times that of the other 
filter, while it is actually at work, whereas the average 
rate will be the same in each case. 

The rate of sewage application on a trickling filter is 
the actual quantity of sewage applied to a given area 
per second. The rate of application on those portions 
of the bed not being dosed during the same intervals of 
time is necessarily zero. If but a smal! portion of the 
bed receives sewage at a given time interval, the rate of 
application must be much higher than if a greater por- 
tion of the bed were being dosed with the given quan- 
tity of sewage. Likewise in intermittent dosage for a 
given daily capacity the rate must be higher if the rest 
periods are long, rather than when shorter rest periods 
are used, provided we have equal dosing periods. 


Ideal Rate 


The ideal instantaneous rate of application is that 
which would be used if each square foot of the filter 
area were uniformly dosed during each second of the 
24 hours. To determine the ideal rate one would divide 
the total daily quantity of sewage in gallons by the prod- 
uct of the square foot of filtering area times the number 
of seconds in 24 hours. 

A check’ made on 20 standard filters in the Mississippi 
Valley showed an average rate of 100 times the ideal 
rate; the minimum rate proved to be 22.5 times the 
ideal, while the maximum rate was 341 times the ideal. 
If we assume that the average filter checked was operat- 
img at a capacity of 2 M.G.A.D. and at 100 times the 
ideal rate, then it is apparent that had the same rate 
been applied uniformly and continuously on the filter 
throughout the 24 hours, the daily capacity would be 
200 M.G.A.D. In the case of the filter operating at 
341 times the ideal rate and with a daily application of 
2 M.G.A.D. its daily capacity for continuous operation 
would have been 2 times 341 or 682 M.G.A.D. If this 
same filter were operating with a daily capacity of 3 
M.G.A.D., a rate of 341 times the ideal rate, it would 
have been equivalent to 1,023 M.G.A.D. for continuous 
uniform distribution. 

We must therefore conclude that the so-called Stand- 
ard filter is a “High Rate” filter with a low daily ca- 
pacity in terms of sewage handled, and so classify it. 
This classification will doubtless come as a shock to 
those who have been thinking of the Standard filter as 
a low rate unit. 


Work of Levine 


The work of Levine and his associates in Mason City, 
iowa, is described in a bulletin? issued by the Iowa 
E-xperimental Station of Ames, Iowa, in February, 1937, 
and is entitled “Experiments on Purification of Packing 
House Wastes at Mason City, lowa,” by Max Levine, 
F. G. Nelson and Elmer Dye. Harry Jenks consulted 
ir an engineering capacity. This bulletin covers a year 
cf research at Iowa State College and at the Decker 
Packing Plant located at Mason City. The series of 
studies cover the Activated Sludge Process and trickling 
filters. The work was started in the Summer of 1927 
and extended until the Summer of 1928. In these ex- 
periments with trickling filters, the rest-period system 
was used, and dosing for a maximum period of 40 sec- 
onds and resting 414 minutes was finally adopted. Levine 
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cperated at daily capacities of 1.5 M.G.A.D. with single 
stage filters. 


He used a tip trough for dosing the filter. If we 
assume that he obtained uniform application of the sew- 
age during the dosing period, on the basis of 1.5 M.G. 
A.D., with a 40-second period of dosing and a 4% 
minute rest period, the daily capacity would have been 
8.15 M.G.A.D. if this same rate had been maintained 
throughout the 24 hours without rest periods. The non- 
uniformity of distribution of the tip trough method 
would be equivalent to a still higher daily capacity than 
if uniform application had been employed. Later when 
second stage filtration was adopted with the same type 
ot dosing and resting as used on the single stage filter, 
the capacity of the second filter was jumped to 7 M.G. 
A.D. Had the rest period been eliminated and the rate 
maintained throughout the 24 hours, the daily capacity 
would have been over 50 M.G.A.D. Levine used a 
10 foot depth of media in his second stage filters but 
cnly a 3 foot bed in the first or single stage filters. He 
tound that, when he passed the effluent and sludge from 


’ the first filter directly to the surface of the second filter, 


he had more trouble with ponding of the second stage 
than when he partially settled the sludge from the first 
stage filter before applying the effluent to the second 
stage. He also found that too fine a media in the second 
stage, or the use of cinders, resulted in more ponding 
trouble than when a coarse rock or tile media was em- 
ployed, especially if the sludge were not settled out. He 
finally adopted a media ranging from 1 to 2% inches 
in diameter for the second stage filter, the same as he 
used in the first stage. Whenever he experienced pond- 
ing trouble he hosed down the filter and washed the 
accumulated sludge through the filter. 

It would appear that the two filters used by Levine 
should be classed as High Rate filters with a moderate 
daily capacity in terms of the total quantity of raw sew- 
age handled per acre per day. 


Bio-filter 


A plant of the Bio-filter type installed at Camarillo, 
California, is described by Jenks in Engineer News- 
Record.* In a foreword to the article the Editor states, 
“The plant described below is the first installation to be 
made on the author’s experimental and semi-plant studies 
described in Engineering News-Record of May 21, 1936, 
page 721.” Jenks uses either a single filter or two 
stage filters with a 3 foot bed depth in each unit, and 
a fine media in the second stage. At Camarillo only the 
first stage filter has been constructed but provision has 
been made for a second stage at a later date. Jenks 
operates on the principle of returning a portion of filter 
effluent containing the sludge to the sewage applied to 
the filter. He states that at Camarillo the ratio is 4 
parts of return to 1 part of raw sewage. The capacity 
of his 85 ft. filter at Camarillo is 1 M.G.D. of raw 
sewage, which is equivalent to almost 8 M.G.A.D. of 
raw sewage, which is in line with Levine’s work. The 
flow of raw sewage plus recirculated effluent is equiv- 
alent to a daily flow of 39 M.G.A.D. 

A photograph of the 85 ft. diameter Bio-filter at 
Camarillo discloses the facts that the four arm rotary 
distributor is constructed with the arms close to the 
top of the filtering media and that the discharge from 
the arms is quite heavy. If all of the bed were being 
dosed at the same instantaneous rate throughout the 24 
hours of the day, the capacity of the filter would no 
doubt be in excess of 400 M.G.A.D., for certainly not 
more than 10 per cent of the bed area is being instan- 
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taneously dosed at the same time. It would appear 


then that the Bio-filter of Jenks is a very high rate filter’ 


with a moderate daily capacity in terms of raw sewage. 
Both Levine and Jenks report on the basis of 7 to 8 
M.G.A.D. of raw sewage. 


Aero-filter 
Low Rate—High Capacity 


In contrast to Jenks and Levine, Halvorson and Smith 
adopted an entirely different method for obtaining effi- 
ciency in filter operation. The Halvorson-Smith process 
used in the Aero-filter has, as its fundamental principle, 
a continuous, uniform, low rate of application to all parts 
of the filter bed. Halvorson describes the application 
as “rain-like” in effect. He worked on the theory that 
if sewage is applied to the surface in a very light but 
uniform and continuous manner the sludge formation 
would be at a rate low enough to keep excess sludge 
washed through the unit. Apparently he is correct, for 
on sewages ranging from an average of 70 B.O.D. to 
500 and 1,000 B.O.D. he has been able to operate with- 
out clogging or ponding even when using a normal filter 
bed depth of 8 feet. 


The Aero-filter doses practically the entire filter bed 
at all times but under a light spray. The actual rate of 
application closely approaches the ideal rate. With a 
daily peak load of 30 M.G.A.D. or a minimum load of 
15 M.G.A.D., when sewage is applied uniformly and 
continuously the actual rate per sq. ft. per second is 
exceedingly small. At 30 M.G.A.D., with uniform ap- 
plication, each square foot of filtering surface would 
receive about 2 tablespoons of liquid per second. The 
Aero-filter then is a low rate filter with high capacity. 

A striking example of the effect of a low uniform 
rate of dosage may be witnessed at Marshfield, Wiscon- 
sin, where a fixed nozzle distributor on a standard filter 
kas been replaced by an Aero-filter distributor in order 
to produce almost a uniform and continuous application 
of the sewage to the bed. The first week after the 
change over, ponding was experienced, but the filter 
cleared itself and ponding was not experienced there- 
after, despite the fact that the daily capacity was in- 
creased roughly from 2 M.G.A.D. to 15 M.G.A.D. While 
operating as an Aero-filter, the unit handled a loading 
in excess of 7,000 pounds of B.O.D. per acre foot per 
day with a raw sewage strength in excess of 400 p.p.m., 
and without recirculation of any of the effluent. 

On small filter sizes a centralized disc distributor is 
used to put the sewage on the filter in the form of a 
light even rain. On larger units rotary distributors are 
used with arm and nozzles arranged to approximate the 
desired rate of application. Units larger than 80 feet 
in diameter are not desirable because the number of 
arms needed would make larger sizes rather impractical. 
The distributor operates at a minimum head of 3 feet and 
the arms of the distributor are placed not closer than 18 
inches to the top of the bed. This relatively high head 
increases the speed of the distributor, further leveling 
off inequalities in distribution. The height from the bed 
eriables the flow to be broken up into a fine spray. 
That is, the various features of the Aero-filter distribu- 
tor were planned with the purpose of achieving as nearly 
as possible the ideal rate of application through more 
effective distribution. 


Removal of Sludge from the Filter 


At the rate of flow used in his experimental work in 
Mason City, Levine experienced ponding especially in 
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deep filter beds and with cinders and other fine media. 
At intervals he used a hose to wash out the accumula- 
tions of sludge. Jenks, whose early work was with 
Levine and who seems to follow rather closely the prac- 
tices established in Mason City, apparently accom- 
plished the same objective by hosing continuously. That 
is, it appears the mixture of effluent and raw sewage 
in proportions of 4 to 1 in the Bio-filter makes such a 
volume of flow that the sludge is washed through the 
filter continuously. It must be remembered too that the 
constant return of sludge to the filter bed increases the 
load to be so washed out. 


In contrast the Aero-filter returns no sludge to the 
filter bed and apparently the sludge formed is light 
and well distributed enough so that the low light flow 
is sufficient to keep the bed cleared at all times. 


Operating Costs 


Standard filters operate at a very low cost since re- 
turn pumping is not used ; therefore, the pumping charge 
is that incurred by lifting, when necessary, the raw 
settled sewage to the required height for operating the 
dosing chamber. 


Jenks states that the single stage Bio-filter at Cam- 
arillo will handle 1 M.G.D. with 10 H.P. In contrast, 
the Aero-filter will handle the same quantity of raw 
sewage plus 25 per cent as return, during periods of 
low flows, with 5 H.P. Jenks uses an 85 ft. diameter 
filter 3 ft. deep, whereas an Aero-filter to handle 1 
M.G.D. of domestic sewage would be 44 ft. in diameter 
and 7 to 8 ft. in depth. 


Nitrates in Filter Effluents 


It has long been contended that the larger the quantity 
of nitrates in the filter effluent the greater the stability 
of said effluent; therefore, a considerable quantity of 
nitrate was a desirable constituent of the effluent. We 
can seriously doubt the correctness of this theory in 
view of present day developments. 

Standard filters have generally shown a compara- 
tively high nitrate constituent in the effluent, much higher 
than the normal effluent from the Activated Sludge 
Process. It is rather well conceded that the deeper the 
filtering media in a standard filter, the better the nitrate 
showing in the effluent. 

Levine reports that in his second stage filters, he 
experienced ponding particularly when he tried to op- 
erate at daily capacities of 7 M.G.A.D. through filter 
media of fine rock or cinders. He also disclosed that 
the greater the ponding difficulties the higher the quan- 
tities of nitrates in the filter effluents. 

Jenks makes no mention of operating results at Cam- 
arillo, therefore, nothing is said about nitrates, but from 
the work of Levine and the history of standard filters 
we would rather expect that when sludge is returned to 
the surface of the filter a larger quantity of nitrates 
would appear in the effluent than if the same filter were 
operated under identical conditions without the return 
of sludge to the filter surface. Because of the high 
rates used on the Bio-filter we would predict fewer 
nitrates in the effluent than are found in the effluent of 
a standard filter of similar depth, but more nitrates than 
would maintain in the effluent of an Aero-filter of an 
equivalent depth. It would also appear that the greater 
the tendency of a filter to pond the greater the chances 
of a high nitrate showing in the effluent. 


' Since the Aero-filter is a very low rate unit as com- 
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pared to either the Standard filter, the Bio-filter, or the 
filter of Levine, and since the Aero-filter will no doubt 
show a lower nitrate content in the effluent than any of 
the others, we must conclude that nitrates are not a 
function of the time of contact of the raw sewage with 
the filter media but that we must look for another ex- 
planation. Perhaps then there is a relationship between 
the amount of sludge in a filter and the nitrates that are 
present in the effluent. 

Standard filters slough or unload periodically, whereas 
the Aero-filter unloads continuously. Levine found a 
greater tendency towards ponding when the media was 
ef a type which would augment sludge retention. The 
siudge which accumulates in a filter bed may be going 
through a process of oxidation, for of a certainty it 
cannot remain in the filter bed for extended periods of 
time without a change in its condition. Very likely the 
vitrogenous materials in the sludge are slowly converted 
to nitrates which are gradually picked up by the down- 
ward flowing sewage and carried into the plant effluent. 
Since the Aero-filter unloads continuously, sludge ac- 
cumulation in the bed does not occur and consequently 
very few nitrates are present in the Aero-filter effluent 

If this theory of nitrate formation is correct, we 
should alter our ideas about the interpretation of the 
nitrate content of filter effluents, and conclude perhaps 
that high nitrates in the effluent indicate a sludge-con- 
tzminated inefficient filter, whereas low nitrates indicate 
a clean and highly efficient filtering media. When the 
inedia is free of sludge the entire surface of the filtering 
media can perform its best service as a flocculating 
media, this being a factor in the economics of the trick- 
I:ng filter. 

A further fact supporting this theory is that the sludge 
from a standard filter is much more stable than that 
vhich comes from a continuously unloading unit, indi- 
cating that the sludge from the latter unit has not re- 
mained in the bed a sufficient length of time to oxidize, 
humify or otherwise become stabilized like that in a 
Standard filter. 


Conclusions 
We conclude: 
1. The Standard or conventional filter operates with 
a high and fluctuating instantaneous rate and a 
very low daily capacity in terms of raw sewage. 


~ 


2. That Levine successfully worked with high in- 
stantaneous rates and obtained a moderate daily 
capacity in terms of the total quantity of raw 
sewage handled. 

The Bio-filter of Jenks which has an exceedingly 
high instantaneous rate of dosage has a daily ca- 
pacity similar to that obtained by Levine. 


w 


4. That the Aero-filter operates with a very low in- 
stantaneous rate but has a high daily capacity in 
terms of raw sewage. 


ty 


That there is a relationship between the tendency 
of a filter to pond and the quantity of nitrates in 
the filter effluent. The greater the quantity of 
sludge carried in the filter, the higher wil! be the 
quantity of nitrates in the filter effluent, and the 
lower the economic efficiency of the filter to convert 
colloids into settleable solids. 

6. That the sludge from filters which have the great- 
est tendency to pond is more stable than that which 
comes from filters with the least tendency to pond, 
since the sludge which is continuously washed 
from the filter instead of remaining in the bed does 
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not become stabilized like the sludge which re- 
mains in the bed for indefinite periods. 
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NEW YORK GETS "FOREIGNERS" TOLMAN 
AND EDWARDS FOR WARD'S ISLAND 
PLANT 


Gen. Edward M. Markham, Commissioner of Pub- 
lic Works, New York City, has just announced the 
appointment of Samuel L. Tolman, as superintendent, 
and Dr. Gail P. Edwards, as chief chemist, of the new 
Ward's Island activated sludge plant. 

Mr. Tolman for some years was superintendent of 
Chicago’s North Side activated sludge plant, and from 
that position went with the Jeffrey Manufacturing Co. 
of Columbus, Ohio, as Engineer in Charge of its Sani- 
tary Equipment Division. 

Dr. Edwards was likewise connected with the Chicago 
Sanitary District as principal assistant chemist, and has 
for the past several! years been sanitary chemist and co- 
erdinator in the laboratories of the Massachusetts De- 
partment of Health, working in liaison between the 
Laboratory and Sanitary Engineering Divisions of the 
Department. 

Most interesting, is the fact that the socalled Lyon’s 
Residence Ordinance of New York City, restricting 
appointments to City positions to residents of the City, 
was successfully circumvented in these appointments 
which required men of experience not found amongst 
known residents of the City. This is quite significant of 
how things are run now in New York City, when it 
comes to making appointments to positions requiring 
technical fitness and experience. 


v 
INDIANAPOLIS VETERAN RETIRES AFTER 64 
YEARS' SERVICE 


Edward C. Leible, cashier and as- 
sistant treasurer of the Indianapolis 
Water Company, retired from active 
service on July Ist after a continu- 
ous service record of 64 years and 9 
months (1873-1938) with the com- 
pany. He has been a member of his 
company’s board of directors for the 
past 25 years; for 50 years its 
cashier. 

(Mr. Leible’s record of continuous 
service we believe to be a unique dis- 
tinction, not equaled by any other 
man in the water supply industry.— 


Ed.) 





E. C. Leible 


° v 
C. |. PIPE PRICE CUT $4.00 TON 


On June 29th, a sizeable price reduction of $4.00 per 
ton on cast iron pipe and fittings was announced by im- 
portant manufacturers in the Birmingham district—the 
new price scale becoming effective immediately. The re- 
duction, passed on to pipe buyers, came about largely 
as the result of a reduction in the cost of pig-iron. 

About the same time, manufacturers of steel pipe in 
the Pittsburgh area announced a reduction in the price 
schedules of steel pipe, seamless tubing and boiler tubes. 
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COLORADO SPRINGS LOOKS AHEAD 
Makes Certain of Its Water Supply for Years to Come 


By J. O. BROWN* 


Denver, Colo. 


N THE north slope of Pike’s Peak in Colorado 
O two giant reservoirs are now greedily gulping 

such water as this semi-arid region provides. The 
creeks that lead to these two dams will, one season, be 
veritable torrents; a few months later mere trickling 
brooks. But, torrents or trickles, never will the growing 
City of Colorado Springs be at the mercy of their 
whims ; never, at least, after these new dams have stored 
their capacities of almost 2,000,000,000 gallons of water 
on the north slope. This, added to the 2,235,000,000 
gallons impounded on the south slope of Pike’s Peak, 
will give the city sufficient water to last fifteen months 
without replenishment from streams—a necessity too re- 
mote to be considered. Direct stream flow normally sup- 
plies about 60 per cent of the water used by the city 
annually. 

At first the tiny streams in the Pikes Peak area were 
sufficient to supply the early settlers with ample water. 
Since then the water requirements of Colorado Springs 
Lave been met by building Lake Moraine and reservoirs 
No. 2, 7, 8, 4, 5 and 1, in that order, and all on the 
south slope of Pikes Peak. 

The New Reservoirs 

Plans for the recent $2,000,000 north slope project 
date back to 1913, when the United States Congress 
reserved better than 10,000 acres of public land on the 
north slope of Pikes Peak in Pike National Forest, for 


*Manager, Water Works Dept., Crane Co.’s Denver Branch. 


a municipal water supply reserve for Colorado Springs. 
Formation of the Public Works Administration in 1933 
made it possible to proceed when a 30 per cent grant 
was approved for ten miles of pipe line, the Crystal 
Creek and Catamount Creek reservoirs and intakes on 
French and Cascade creeks. 

Work got under way promptly. The first pipe line 
contract was let in November, 1933, and water flowed 
from French Creek into the city mains on September 
30, 1934. Water was added from Cascade Creek Febru- 
ary 8, 1935, and a week later water from Crystal and 
Catamount creeks became available through the com- 
pletion of the new pipe line. 

The Crystal Creek dam, which was completed Novems 
ber 1, 1935, should be filled to capacity before this year 
is past. By June of last year it had impounded 105,000,- 
000 gallons of water. Catamount dam, which was not 
completed until July 21 of last year, probably will have 
stored water to its ultimate capacity by the summer of 
1940. Then, so to speak, the citizens of Colorado 
Springs can snap their fingers at nature’s vagaries and 
enjoy her bounties of scenic beauty and alluring climate 
to the full. 

The Crystal Creek reservoir, with a capacity of 1,133,- 
273,600 gallons of water, taps an area of 2,265 acres 
while the South Catamount reservoir, holding only 848,- 
182,400 gallons, draws on 3,886 acres. But these two 
reservoirs are connected by a 24-inch pipe line laid in 








Crystal Creek Dam, Colorado Springs, Colo. 
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One of the Intake Dams on French Creek 


a tunnel which penetrates the ridge separating the two 
drainage basins. This will keep the water in the two 
reservoirs at the same level at all times. 

In the construction of Crystal creek and South Cata- 
mount creek reservoirs and dams, 87,275 sacks of ce- 
ment were used, 12,955 cubic yards of concrete, 650 
tons of reinforcing steel and 1,732 tons of steel facing 
for 239,337 square feet of area; 15,938 feet of grout 
holes were drilled, and nearly 600,000 cubic yards of 
disintegrated granite used for embankment purposes. 


Ten-Mile Pipe Line 


The 10-mile pipe line was constructed of plain and 
seamless steel pipe, with bolted couplings, except about 
1%4 miles of the 20-inch size, which is “hammerweld.” 


It was designed for future use as supply line for a 2,500 





Typical of Pipe Line Trestles on the New 10-Mile Line 
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K.V.A. automatic hydro-electric generating station at 
Cascade, Colo. Half of the pipe line was built of 24- 
inch pipe and half of 20-inch. 

The cost of this north slope con- 
struction project was $1,721,000, of 
which $412,000 was an_ outright 
grant from the Public Works Admin- 
istration. The city financed the bal- 
ance, $1,309,000, with two issues of 
water revenue bonds, one for $600,- 
000 and the other for $500,000. The 
remainder is supplied from operating 
revenues of the department. The 
total bonded debt will be reduced in 
about eighteen years from gross op- &. L. Mosley 
erating revenues, according to E. L. Mosley, City Man- 
ager. 

The E. H. Honnen Construction Co. of Colorado 
Springs had the contract for both dams and the pipe line, 
Raymond C. Whitlock, also of Colorado Springs, for 
the French and Cascade creek intakes. D. C. Henny, 
now deceased, of Portland, Oregon, was consulting engi- 
neer on the dams. Among the city officials of Colorado 
Springs whose co-operative efforts helped to bring this 
project to a successful conclusion are Frank O. Ray, 
city engineer ; O. O. Phillips, office engineer; J. H. San- 
ford, resident engineer on the dams, and C. C. Eastman, 
resident engineer on the pipe line. 
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A SOMEWHAT UNUSUAL DEEP WELL 
PUMPING UNIT 





The above picture (courtesy of Fairbanks-Morse Co.) 
shows a deep well pump installation of somewhat un- 
usual design. In place of the usual electric motor the 
prime mover is a vertical steam turbine, equipped with a 
constant speed governor, operating on a steam pressure 
cf 100 pounds and back pressure of 0 to 10 pounds. 
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Its Determination and Importance in the Activated Sludge Process’ 


By H. HEUKELEKIANT 


Rutgers University, 
New Brunswick, N. J. 


T IS generally admitted that acti- 
vated sludge is an aerobic process 
depending for its successful op- 

eration on the maintenance of dis- 
solved oxygen throughout the aera- 
tion unit. The situation, however, is 
more complex than this simple gen- 
eralization would lead us to believe. 

It is the purpose of this paper to 

discuss some of the factors involved 
in the determination of dissolved 
oxygen in sewage and polluted wa- 
ters with particular reference to the maintenance of 
dissolved oxygen in the activated sludge process. Some 
of the topics to be discussed are (1) the preparation of 
a sample of sludge mixture for the determination, (2) 
the interference of sewage with the determination of 
dissolved oxygen by the Winkler method, (3) the opti- 
mum and minimum dissolved oxygen concentrations 
in the aeration tank, (4) verticle and horizonta! dis- 
tribution of dissolved oxygen in aeration tanks, (5) 
factors influencing the dissolved oxygen in the activated 
sludge process, and (6) aerobic and anaerobic bacterial 
action. 


The Author 


The Preparation of Sludge Mixture for 
Dissolved Oxygen Determination 


The Standard Methods for Water Analysis does not 
include the determination of dissolved oxygen in sludge 
mixtures. It is obvious that a certain standard proced- 
ure should be followed in order to obtain accurate and 
comparable results. The determination of dissolved 
oxygen by the Winkler method or by Rideal Stewart 
modification directly in the sludge mixture should be 
ruled out because of the interference of the large 
amounts of organic matter. It would be necessary to 
separate the liquor from the sludge without adding or 
losing any dissolved oxygen. If the sludge is allowed 
to settle in quiescent condition in an open or closed 
vessel there is a chance that the dissolved oxygen may 
decrease during the period of settling. The addition 
of sterilizing agents such as mercuric bio-chloride (3) 
and copper sulfate (6) will stop the further oxygen up- 
tuke by the sludge and cause a more rapid settling. The 
zuthor has found the use of sulfuric acid (0.5 cc. of 
10% solution to 300 cc.) very convenient for this pur- 
pose since it does not interfere with the subsequent 
determination of B.O.D., aids in the coagulation of the 
sludge and causes effective sterilization. Once the sludge 
is removed by settling after treatment with any of the 
above disinfectants and coagulants, the supernatant 
liquor should be carefully siphoned into a bottle for the 
dissolved oxygen determination. 


*Journal Series Paper, N. J. Agricultural Experiment Station, 
New Brunswick, N. J. Division Water and Sewage Research. 
+Associate, Division Water and Sewage Research. 





The Determination of Dissolved Oxygen in 
Sewage and Activated Sludge Liquors 


It has been observed that sewage absorbs oxygen less 
readily than water. Several factors may contribute to 
this phenomena. (1) The oxygen demand of the sew- 
age itself, (2) An actual retardation of the rate of 
solution of oxygen in sewage, (3) substances in sewage 
which interfere with the dissolved oxygen determina- 
tion. At the inlet end of an aeration chamber the rate 
of oxygen utilization is high so that even if the last 
two factors were not important we would expect a 
lower dissolved oxygen content. It is possible to elimi- 
nate the factor of oxygen consumption by sterilizing the 
sewage. Then any possible difference in the rate of 
oxygenation between water and sterilized sewage may 
be due to either the retardation of the rate of solution 
cr the interference of certain substances in sewage with 
the determination, or combination of the two factors. 


The Rideal Stewart modification of the Winkler 
method is not recommended for materials such as sew- 
age containing high amount of organic material. <A 
modified Winkler method is proposed to eliminate this 
interference. (11) The modification consists in reducing 
the period of alkalinization to a minimum consistent 
with the completion of the reaction. Two cubic centi- 
meters each of manganous sulfate and alkaline potas- 
sium iodide are added and the bottle shaken continu- 
ously for 15-20 seconds and the 2 cc. of acid added im- 
mediately without allowing the precipitate to settle. 

In order to determine whether this modification elim- 
inates entirely the interference from the organic matters 
in sewage the two methods were compared with tap 
water and sewage. These were boiled for 1 hour, al- 
lowed to cool under alkaline pyrogallol. The liquids 
were siphoned into battery jars and stirred at 40 r.p.m. 
Another portion was placed into tubes fitted with dif- 
fuser plates in the bottom and aerated vigorously. At 
intervals samples were siphoned into bottles and D.O. 
determined by the modified Winkler and the Rideal 








Stewart modification. The results were as follows; 
expressed as dissolved oxygen in p.p.m.: 
— Stirred —— Aerated ———— 
—Water— —Sewage——Water— Satura- Sewage 
Win- Win- Win- tion Win- 
Hrs. Temp. kler R.S.*kler R.S. kler R.S. Valuekler R.S. 
G 2c. G4 GF 8 03 G4 63 38. -@ 0.3 
1 2c. 31 29: 22 139 78 Fs S522. 
2 26°C. 55 53 40 35 74 6S 82 653 39 


*R. S.= Rideal Stewart modification. 


The agreement between the Winkler method and 
Rideal Stewart modification was good for tap water 
and sewage with lower D.O. values. The Rideal Stewart 
modification gave considerably lower values when the 
D.O. content was high. In addition sewage gave lower 
values both by the Winkler or Rideal Stewart modi- 
fications than tap water when stirred or aerated under 
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similar conditions. It will be further observed that 
even tap water with vigorous aeration for 2 hours did 
not reach the saturation value for the corresponding 
temperature. This might be attributed to the insufficient 
reaction time allowed in the modified Winkler method 
where the precipitate is mixed for 15-20 seconds con- 
tinuously. The immediate addition of the acid might 
further result in lower values due to the loss of some 
of the precipitates. Boiling of the water may also have 
had some effect in the re-oxygenation value. 


The Effect of Boiling Water 


Tap water was aerated until saturation could be at- 
tained and then boiled, cooled under alkaline pyrogallol, 
and aerated again. Dissolved oxygen determinations were 
made according to the modified Winkler and Rideal 
Stewart modification. The results, expressed as dis- 
solved oxygen in p.p.m., were as follows: 

Temp. °C. Winkler R.S.* Sat. Value 


Original tap water.......... 14.5 9.25 8.5 10.25 
Aerated for % hour........ 16.5 9.8 9.4 9.85 
Boiled and cooled........... 22.5 0.8 0.6 8.75 
(a) Aerated % hour....... 24.0 7.95 75 8.53 
(b) Aerated 1 hour........ 24.0 7.9 7.0 8.55 

7.0 8.45 


(c) Aerated 2% hours...... 24.5 7.8 
——--- z 
* — Rideal Stewart modification. 

Tap water attained the saturation value (by the mod- 
ified Winkler method) when aerated for % hour be- 
fore boiling while after boiling and cooling, saturation 
values were not attained even after 2% hours’ aeration. 
It appears, then, that for some reason boiling water 
changes its saturation value. 


The Effect of Dissolved Materals 


An attempt was made to measure the effect of certain 
pure substances on the D.O. value as determined by 
the modified Winkler and Rideal Stewart modification 
To 300 cc. of tap water 3.5 cc. of 2 per cent solution 
of the various substances were added and D.O. deter- 
mined immediately. The D.O. in p.p.m. was as follows: 


Winkler R.S.* 
I OE EN occ dwcndenveheeds Vemenees 9.8 9.0 
NE INRN so tae din Arddie dine Rew eee 8.9 5.9 
Calcium butyrate 230 p:D.M.. i... ccc cc cces aces 9.6 9.0 
RE NE aon ead kee nida-e mde Rae eE 9.1 yf 
SE NN av iind od acink sera ieerees amas 9.8 9.1 


ee Oe CE), GAO GON iisccccccccscsiecedas 9.8 9.1 


*Rideal Stewart modification. 

The addition of gelatin to tap water lowered the dis- 
solved oxygen content as determined by both methods. 
The effect was greater with the Rideal Stewart modifi- 
cation. The end point of titration was indefinite and 
the blue color kept coming back, apparently indicating 
the absorption of iodine by the precepitated gelatin. 
Calcium butyrate did not lower the dissolved oxygen 
as determined by the Winkler method but had a con- 
siderable lowering effect on the Rideal Stewart modi- 
fication. Soap had a considerable effect on the modified 
Winkler determination and even a greater effect on the 
Ridea! Stewart modification. Sodium chloride at both 
concentrations had no effect on the dissolved oxygen 
determinations. The amounts of sodium chloride used 
are higher than the concentration in sewage and yet 
much lower than those necessary to effect the solubility 
of oxygen. The effect of the organic substances used 
under these conditions as representative of materials 
present in sewage cannot be attributed to the retardation 
of the rate of oxygen solution but to their effect on 
the determination. It may be possible that in addition 
to this interference they retard the rate of solution as 
well. The list of the interfering substances given above 
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can be probably greatly enlarged. Furthermore the 
modified Winkler method does not entirely eliminate 
the interference of the organic substances. 


The Effect of Septization 


That septic sewage has a greater influence on the 
cissolved oxygen as determined by the Rideal Stewart 
modification is shown in the following experiment. A 
fresh sewage and a portion of it after 48 hours’ septic- 
ization were boiled and cooled under an alkaline phyro- 
gallol trap and were aerated at a constant rate (.17 cu. 
{t. per gal. per hour). The D.O. results in p.p.m. are 
given below: 


Minutes Fresh 
Aeration Sewage Septic 
Mi aciMkebe age anc ou tania ee eesinss 4 
Re er ee ee ere 8 a 
TSP nus Actairanine aed @ icimaaieaeds 1.1 ; 
BR hh Ne 20 aria pial haar Bigid wis aX Eoioratarotd 1.8 i? 
Bs criids Sela eddi Wile pctiadacandiada tas meters d 2.4 1.5 
Se Sere nn Tee ee ee 3.0 1.8 


The dissolved oxygen values as determined were lower 
for the septic sewage than for fresh sewage. Hydrogen 
sulfide was expelled and organisms killed by boiling, 
therefore, the effect should be attributed to other fac- 
tors than these in the septic sewage. 


Effect of Suspended Solids 


That the lower D.O. values obtained in sewage are 
tot due to the materials in true suspension is indicated 
by the following experiment. A sample of sewage was 
coagulated with ferric chloride and the clear super- 
natant filtered through filter paper. The original sew- 
age, the filtrate after coagulation, and distilled water 
were boiled, cooled under an alkaline phyrogallol trap, 
then placed in open battery jars and stirred in a stir- 
ring machine at 8 r.pm. The D.O. results in p.p.m. 
were as follows: 

Inc. iri D. O. Over Original 


Coagu- Coagu- 
Minutes lated lated 

St'rring Water Sewage Sewage Water Sewage Sewage 
0 6 0 is - ~ ae 
40) 1.6 5 9 1.0 Ss 6 
100 2.7 1.7 21 2.1 1.7 1.8 
180 4.1 2.9 a! 3.5 2.9 2.8 
300 5.8 49 5.] NF 4.9 4.8 


The coagulated sewage from which dispersed mate- 
rials were removed did not oxygenate faster than the 
non-coagulated sewage. 


The Effect of Activated Sludge 


That a sewage which has been aerated in the presence 
of activated sludge can be oxygenated more readily than 
one not thus treated was demonstrated in the following 
vay. Sewage was mixed with activated sludge to give 
« 2,000 p.p.m. final concentration of suspended solids. 
The mixture was aerated for only 20 minutes and al- 
lowed to settle. The liquor thus obtained, and the 
original untreated sewage, were boiled to sterilize and 
to deoxygenate, They were then cooled under a pyro- 
gallo! trap placed in open battery jars and stirred at 50 
r.p.m. At intervals samples were drawn for dissolved 
oxygen determinations by the Rideal Stewart modifica- 
tion. Other portions were aérated vigorously for 60 
minutes. The results were as follows: 

Untreated Sewage Supernatant Liquor 


Stirring (minutes) 0 40 120 210 0 40 120 210 


ere tt 14. 34 4 «-. 06 32 48 
p.p.m. increase in D. O.. .. 0.3 23 3.7 O05 11 3.7 5.3 
Minutes aerated ........ 60 60 

apm ER. OL .ccecccvce BP 6.7 


The rate of oxygenation by stirring of the boiled 
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samples after 20 minutes aeration with activated sludge 
was higher than that of sewage. Vigorous aeration 
similarly resulted in higher D.O. values in the treated 
liquor than in the sewage. 


Discussion 


It appears from the above results that sewage gives 
lower D.O. values than tap water under similar condi- 
tions of aeration. Factors other than oxygen consump- 
tion are involved here as the sewage samples were 
boiled to check the oxygen consumption. It has been 
shown that the method of determination of dissolved 
oxygen is one of the factors yielding low dissolved 
cxygen values in sewage. The modified Winkler method 
gives values higher than the Rideal Stewart modifica- 
tion, but even with the modified Winkler method the 
values for sewage are lower than for tap water. Thus 
the actual value of dissolved oxygen in sewage cannot 
be accurately determined by the ordinary methods avail- 
able. That the dissolved oxygen content of water can 
be apparently lowered by the addition of small amounts 
of substances that may be normally present in sewage 
gives added support to the view that this phenomenon is 
caused by the interference of certain substances in sew- 
age with the dissolved oxygen determination. The in- 
‘terference is increased as the sewage becomes more 
septic and the removal of material in true suspension 
by coagulation does not increase the rate of oxygen ab- 
sorption. However, treatment of sewage with activated 
sludge for short periods apparently results in the re- 
moval of some of these materials and gives a higher 
rate of apparent oxygen absorption than the untreated 
sewage. 

It becomes clear now why it is so difficult to obtain 
dissolved oxygen values in the influent end of the 
seration tank. The high rate of oxygen utilization com- 
bined with the presence of substances in sewage that 
give apparent low oxygen values make it usually difficult 
tc demonstrate the presence of dissolved oxygen in the 
influent end of the aeration tank. However, there is a 
certain factor of safety since the values of dissolved 
oxygen as determined are lower than the actual. As the 
sewage is subjected to increasing periods of aeration in 
the presence of activated sludge, it becomes increasingly 
easier to obtain dissolved oxygen values in the liquor 
because: (1) the rate of oxygen consumption decreases, 
and (2) the dissolved oxygen values as determined will 
approach the actual values due to the removal of the 
initerfering substances. 


Optimum and Minimum Oxygen Concentrations 
in the Aeration Tanks 


‘The results above presented indicate that when dis- 
solved oxygen determinations of supernatant liquors 
in the aeration tank are made by either the modified 
Winkler or the Rideal Stewart modification of the 
Winkler method, the results are likely to be lower than 
the actual values due to the presence of interfering sub- 
‘stances in the liquor. Furthermore the interference and 
consequent lower values are apt to be marked in the 
influent end of the tank. A safety factor therefore 
exists due to the inherent technique of the determina- 
tion. The low dissolved oxygen values in the influent 
end of the tank are due to two factors (1) the high 
rate of oxygen utilization and (2) the greater amount 
of interfering substances. The modified Winkler method 
‘is likely to be used for the control of the activated sludge 
plant in spite of the inaccuracies mentioned above. It 
is best to inquire on the basis of theoretical considera- 
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tions and practiced experience what are the best limits 
ot dissolved oxygen to be maintained in the aeration 
tanks. 

Recent results by Butterfield (1) and Dienert (2) 
have shown that the organisms responsible for the puri- 
fication of sewage by activated sludge are of the strictly 
aerobic type. But what is the optimum oxygen con- 
centration and the maximum oxygen tolerance for these 
organisms? It should be realized that at certain con- 
centrations oxygen is a poison and will kill bacteria. 
Certain bacteria, like the anaerobes, are extremely sensi- 
tive to oxygen and will die if exposed to normal dis- 
solved oxygen concentrations. But even among the 
strict aerobes there may be variations in the optimum 
and maximum oxygen concentrations. In the activated 
siudge the presence of dissolved oxygen values varying 
trom 0.5 to 5.0 p.p.m. have been suggested. These are 
-ased on opinions derived from practical experience and 
not on strictly comparable experimental results. Does 
the bacterial activity increase with increasing dissolved 
oxygen concentration? Some results published by the 
author (4) indicate that bacterial numbers are not ma- 
terially affected within a range of D.O. from 1 to 7 
p.p.m. Pomeroy’s results (8) similarly indicate that 
oxygen consumption is not materially affected with D.O. 
concentrations within this range. It would seem from 
these results that as long as a trace of dissolved oxygen 
is present at all times throughout the aeration tank there 
is nothing to be gained by increasing the D.O. concen- 
tration beyond a bare minimum. The difficulty arises in 
maintaining a low minimum dissolved oxygen content 
at all points at all times. If the air is supplied uni- 
formly throughout the aeration tank the amount of air 
sufficient to maintain a positive dissolved oxygen level 
at the outlet end of aeration tank would not be sufficient 
to maintain aerobic conditions in the inlet end. This is 
due to the fact that the maximum rate of oxidation takes 
place in the initial stages of the process (5). There- 
fore, the principle of tapered aeration—the application 
of more air at the inlet end, where more oxygen is re- 
auired, is well founded (7). 


Vertical and Horizontal Distribution of Oxygen 


in Aeration Tanks 


The dissolved oxygen should be determined not only 
at the end of the aeration tank but also progressively 
throughout the tank. It is most essential to maintain 
some dissolved oxygen at the influent end of the tank. 

Core formation in aeration tanks is a factor of vary- 
ing magnitude depending on the design and operation 
of the tank. Ridenour and Henderson (9) have shown 
that samples taken at different depths of the aeration 
tank varied in their dissolved oxygen content according 
to the circulation velocities. For instance, at the inlet 
end of the aeration tank, the sample taken half way 
down in the tank gave no dissolved oxygen while the 
top had .4 p.p.m. and the bottom .1 p.p.m. Samples 
taken at the middle and outlet end of the tank showed 
a similar distribution of dissolved oxygen at different 
depths, except that the dissolved oxygen at correspond- 
ing levels became progressively higher towards the end 
of the tank. 

Dissolved oxygen samples of liquor from the clarifier 
do not reveal the oxygen content of the aeration tank 
and cannot replace the necessity of making the deter- 
minations at different points in the aeration tank. In 
the clarifier the tendency will be for the oxygen to dis- 
appear due to the oxygen consumption of the sludge 
blanket. The atmospheric reaeration of the clear liquor 
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from the surface may compensate partially for the con- 
sumption by the sludge blanket. A definite dissolved 
oxygen content in the clear liquor is not guarantee, 
however, that the sludge is not suffering from an- 
aerobic conditions lower down. 

When the sample is taken from the overflow weir of 
the clarifier the tendency will be a rise in dissolved 
oxygen content due to the ease with which the clear 
liquor can pick up oxygen. 


Factors Influencing the Maintenance of D. O. 
in the Activated Sludge Process 


The dissolved oxygen level in the activated sludge 
process is the resultant of the supply and demand of 
oxygen. The supply is governed by the method and 
rate of aeration available. It may be derived from sur- 
face aeration or by diffused air. Only a small fraction 
cf the air input becomes actually available for mainte- 
ance of aerobic conditions. The available supply is 
limited in spite of the large amounts of air furnished. 
On the other hand, the demand is determined by the 
amount and character of the organic matter in sewage 
and the amount and character of organic matter in the 
returned sludge. The character of sewage does not 
change materially in a given locality although occasional 
influx of certain trade wastes may change materially 
the character of the material to be treated and upset the 
process. The amount of organic matter received at 
different periods of the day and at different periods of 
the year can be predicted from past records and the 
operation so adjusted as to meet the changing condition 
of the sewage. The amount of oxygen required by dif- 
ferent returned sludges is variable depending on the 
stage of oxidation of the sludge. The higher the oxygen 
consumption by the sludge the greater tax it will place 
on the small available supply in the liquor and possibly 
rob the supply needed by the sewage component. A 
similar result will be accomplished by returning too 
great an amount of sludge. The actual amount of 
sludge to be returned varies with the character of the 
sludge and the character and amount of organic matter 
in the sewage. At the present time we are unable to 
differentiate precisely the character of various sludges 
except in a very superficial way. We judge different 
sludges by their color and settling characteristics and 
do not know with what inherent biological differences 
these characteristics are associated. It is possible that 
similar results are accomplished by the agency of dif- 
ferent organisms and that peculiarities and variations in 
the performance obtained by various sludges are to be 
attributed to the inherent biological differences. 

Another factor that influences the level of dissolved 
oxygen is the temperature. As the temperature in- 
creases the amount of oxygen that can be dissolved in 
the liquor decreases and at the same time a greater de- 
mand exists due to increased biological activity. Thus, 
the critical periods in the operation of an activated sludge 
plant appear in the warmer seasons. 


Aerobic and Anaerobic Bacterial Action 


The classification of bacteria into aerobic and an- 
aerobic groups is something more than a convenient 
scheme. It has a far reaching physiological implica- 
tion. Decomposition by anaerobic bacteria may be com- 
pared to the incomplete combustion in the destructive 
distillation processes. It is true that the original mate- 
rials are transformed more or less completely to less 
complex substances, but a greater percentage of the 
products formed are left in solution as products of 
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“incomplete combustion.” The products thus formed 
have not liberated all their energy and can be oxidized 
further either chemically or biologically. Even the gases 
formed in this process such as methane and hydrogen 
contain high energy values which might be utilized by 
further combustion in the presence of air. Since the 
products of decomposition under anaerobic conditions 
contain a greater amount of energy it is clear that the 
otganisms cannot make as great a growth under these 
conditions, from a given unit of organic matter, as 
under aerobic conditions. Thus, the assimilation and 
synthetic processes are overshadowed by dissimilation 
and dissolution processes. It is not surprising, there- 
fore, that when activated sludge becomes anaerobic the 
floc begins to break apart, liberating into the liquid phase 
materials in solution and suspension. 

In aerobic processes, on the other hand, the organic 
matter is completely oxidized into carbon dioxide ni- 
trates and water which have no further energy value. 
Therefore, the organisms make a greater amount of 
growth, from a unit amount of organic matter decom- 
posed, and a greater percentage of the elements in the 
original organic matter are locked up on the bacterial 
cell under aerobic than under anaerobic conditions, and 
a smaller percentage is left as intermediate and by- 
products of decomposition in solution or suspension. 
The supernatant liquid is necessarily clearer and con- 
tains less oxygen consuming materials under full aerobic 
conditions. It follows also, that the net amount of 
organic matter decomposed is the resultant between the 
total amount of organic matter transformed and that 
synthesized as a result of bacterial synthesis. The per- 
centage of organic matter synthesized into bacterial pro- 
toplasm in the activated sludge process has not been 
evaluated because of the difficulty of differentiating the 
organic matter of the bacterial cell from non-bacterial 
organic matter. At present we can only say that part 
of the organic matter received in the sewage is decom- 
posed to carbon dioxide and water, a part resynthesized 
into bacterial protoplasm and the remainder left unat- 
tacked. Theriault and McNamee have estimated that 
35 per cent of the dried activated sludge is represented 
by bacterial cells (10). This is arrived at by certain 
assumptions and calculations and not by direct analytica! 
methods. 

The bearing of these generalizations on the mainte- 
nance of dissolved oxygen in the activated sludge process 
is obvious. As long as aerobic conditions are maintained 
the process of aggregation of sewage colloids will take 
place, resulting in a well clarified effluent and an active 
sludge. When there is no dissolved oxygen present the 
process of aggregation will cease, the opposite process 
of dissolution will take place, breaking up the aggregated 
sludge floc. 


Summary of Conclusions 


A general discussion is presented concerning the dif- 
ferences of bacterial action under aerobic and anaerobic 
conditions in reference to the importance of maintaining 
dissolved oxygen in the activated sludge process. The 
maintenance of dissolved oxygen is determined by the 
resultant of the supply and the demand. The supply 
is regulated by the type of aeration mechanism and the 
rate of air input. The demand is governed by the type 
and quantity of sewage and of the sludge returned. 
Certain results indicate that neither the bacterial num- 
Lers nor the rate of oxygen uptake is materially affected 
by increasing the dissolved oxygen concentration from 
1 to 7.0 p.p.m. Until more definite information is 
available, indicating that with higher dissolved oxygen 
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concentrations a much more rapid purification is brought 
about, a minimum of 0.5-1.0 p.p.m. dissolved oxygen 
maintained at all times and at all sections of the aeration 
tank should be considered as the most economical range. 

Certain precautions are necessary in the determina- 
tion of the dissolved oxygen in mixed liquors. The 
sludge should be separated and the dissolved oxygen 
determined on the clear liquor. For this purpose co- 
agulants and disinfectants such as mercuric bichloride 
copper sulfate and sulfuric acid are suitable. 

Sewage does not have as high a saturation value nor 
as rapid an oxygenation rate as pure water. That this 
is not due to the generally accepted explanation of the 
utilization of oxygen by bacteria is indicated by the 
failure of even boiled sewage to pick up oxygen in a 
similar manner as water. It is believed that this is 
caused by the interference of certain organic materials 
in sewage with the determination of dissolved oxygen 
by the modified Winkler and Rideal Stewart modifica- 
tion of the Winkler method. Materials such as gelatin, 
calcium, butyrate and soap give an apparent lower dis- 
solved oxygen concentration. Sewage from which most 
of the finely dispersed materials are removed by coagu- 
iation and filtration does not pick up oxygen at a faster 
rate than non-coagulated sewage, when bacterial utiliza- 
tion of oxygen is prevented by heating. This indicates 
that the interfering substances are not removed by co- 
agulation. The effect of septic sewage is to increase 
the degree of interference with the dissolved oxygen 
determination. As the mixture proceeds in the aeration 
tank not only does the rate of oxygen uptake (utiliza- 
tion) decrease, resulting in higher dissolved oxygen 
values, but the interfering substances are also removed 
giving apparently higher oxygen dissolving values. 
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v 
MICHIGAN AND N. W. PACIFIC SECTIONS 
WINNERS OF HILL AND HENSHAW CUPS 


Announcement of Sections winning the Nicholas S. 
Hill and the Franklin Henshaw cups, awarded annually 
by the American Water Works Association, could not 
be made as is customary during the 1938 annual con- 
vention of the Association. Action required by the 
Board of Direction of A.W.W.A. was necessary before 
the proper evaluation could be placed on reports of 
membership gains and registered attendance at meetings 
of the Sections less than a year old. 


DISSOLVED OxYGEN 
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Based on the rulings made, re-computations in 
A.W.W.A. headquarters indicate the following Sec- 
tions as winners of the respective cups. 


Michigan Section:—Wins the Hill cup for a member- 
ship gain of 59.6 per cent between the date of organiza- 
tion, January 19th, and April 27th, 1938. The award is 
made to that Section showing the highest percentage 
member gain between annual conventions of A.W.W.A. 
Second was the Southeastern Section, with a gain of 
40.2 per cent; third, the Indiana Section with 24 per 
cent. 

Pacific N. W. Section:—Wins the Henshaw cup for 
having held the best attended meeting within the con- 
vention-to-convention period. The ratings are com- 
puted by a formula which gives more weight to Section 
members than to guests in attendance. The figure at- 
tained was 88.5 per cent. The Montana, Minnesota, In- 
aiana and Wisconsin Sections scored better than 85 per 
cent, showing a very close margin between the five 
Sections. 


v 


JACKSON'S NEW WATER TANK VERY 
SPIFFY 


Jackson, Mississippi, recently completed a new water 
tank of interesting design, with Chicago Bridge and 
Iron Company’s radial cone bottom and rounded roof. 
Of unique appearance, as the photograph depicts, its 
capacity is 500,000 gallons; the tower 90 ft. high. 

Why the checkerboard effect? Well, Jackson is on 





Jackson’s New Water Tank 


an important air-lane; and, to comply with government 
regulations the checkerboard pattern was mandatory. 
Regardless of how the color scheme may affect its ap- 
pearance, the picture has its points, and Jackson has a 
good tank to improve its water service. 
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BACTERIAL AFTERGROWTHS IN 


DISTRIBUTION SYSTEMS 
What Significance; What Remedy? 


By JOHN R. BAYLIS* 


Associate Editor 


N VIEW of the increased interest in bacterial after- 
growths in water distribution systems, and the belief 
by some that the increases are caused by contamina- 

tion or by failure of the chlorine to permanently kill the 
bacteria, the facts published in an article in this magazine 
in October, 1930, may be worthy of again referring to, as 
suggested to the writer. 

The October, 1930, article recommended that attempts 
would have to be made to maintain residual chlorine 
throughout the distribution system, if an increase in the 
bacteria in most water systems is to be avoided. This 
was before ammonia had come into general use, and it 
was questioned at the time whether such could be done 
without producing disagreeable tastes in many instances. 
Since the advent of Chloramination, this now can be 
accomplished in most water systems without tastes, 
though it is not always possible. And, we are still con- 
fronted with bacterial aftergrowths in some water sys- 
tems beyond the zone where residual chlorine is main- 
tained. 

The main purpose of the 1930 article was to offer proof 
that the coliform organisms will, under certain conditions, 
increase in water distribution systems. Such increases 
would cause little concern if it were not for the fact 
that genuinely significant contamination might not be 
detected if ignoring aftergrowths. 

At this point parts of the 1930 article will be quoted: 

“A number of water works have at times been troubled 
with bacterial increases in the water after it leaves the 
purification works. Sometimes the increase has been so 
great as to create doubt as to safety of the supply. 
Health officials have in some instances become very much 
concerned about the conditions of the water and have 
insisted on the chlorine being increased, frequently to the 
point where it gives the water a noticeable chlorine taste. 
In some instances this has been the means of driving con- 
sumers to sources of water far less safe.” 

“Tt is the desire of every water works official to furnish 
water that is safe for human consumption at all times; 
but, at the same time, he wants to furnish water that is 
palatable. It is the purpose of this article to give some 
information on the causes of bacterial aftergrowths and 
to suggest remedies. a 


Why Progress Has Been Slow 


“Probably the main reason why little progress has been 
made in control of bacterial aftergrowths is that the cause 
has not been determined in most instances. In fact in 
most instances those who are aware of such troubles have 
made little effort to prevent the aftergrowths, though 
there are a few who have increased the chlorine dosage, 
over what is necessary to make the water safe, hoping 
to lessen the aftergrowths. . . . While operating a 
small filtration plant in 1915 and 1916, bacteriological 


*Chemist in Charge, Experimental Filtration Plant, Bureau of 
Engineering, Chicago, III. 
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samples were collected weekly at several points on the 
distribution system of the city, remote from the filtration 
plant. The sampling points were on what are commonly 
called ‘dead ends.’ In most instances the samples did 
not show results greatly different from those at the fil- 
tration plant. There were times, however, when both the 
counts and the B. coli were considerably higher than at 
the plant. a 

“The writer’s next experience with bacterial after- 
growths in a water distribution system was at . . . Sam- 
ples were collected daily for several years from the lab- 
oratory tap at the filtration plant. This was water that 
had passed through several miles of the distribution sys- 
tem before returning to the filtration plant through the 
distribution mains. . . . During the warmer months of 
the several years in which the samples were collected 
there was considerable increase in both the bacterial 
counts and the number of B. coli. The increase was more 
pronounced in some years than others, but there was 
always some increase each summer. One month in which 
there was not a single 10-cc. tube showing the presence 
of B. coli (out of about 250 tubes) in the water leaving 
the filtration plant, the laboratory faucet samples revealed 
68 per cent of the 10-cc. tubes positive.” 

“The portions of the city served by this pumping sta- 
tion and reservoir was largely residential, and so far as 
was known there were no cross-connections with private 
supplies. The reservoir was open and the sides were lined 
with stone riprap. The water in the reservoir always 
stood above that of the surrounding ground, and any 
leakage would have been from the reservoir and not into 
it. The danger of pollution from the air was not great. 
It was known that microorganisms, such as algae, pro- 
tozoa and rotifiers grew abundantly in the reservoir at 
times. The writer temporarily concluded that the growths 
in the reservoir furnished food for the bacterial growths. 
However, several attempts to determine if B. coli would 
actually increase in water containing microorganisms did 
not produce information of much value at that time.” 


Growth of B. Coli on Decaying Microorganisms 


“Tt is only recently that evidence, which appears to he 
fairly conclusive, has been obtained on the growth of B. 
coli on decaying microorganisms. Raw water which 
received no treatment except to be chlorinated was passed 
through a closed glass tank at a fairly slow velocity. The 
water contained residual chlorine all the time, averaging 
about 0.2 part per million. The raw water contained an 
abundance of microorganisms, largely diatoms, which 
settled out quite readily and soon formed considerable 
deposit at the bottom of the tank. Tabellaria predomin- 
nated in the sediment, but there were some melosira, 
synedra, asterionella, fragilaria, and a few other species 
of algae. There also were a few protozoa, rotifers, crus- 
tacea, etc., but about 99 per cent of the volume of the 
organisms present in the sediment were diatoms. With 
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this water going into the pipes we should expect the same 
deposit of microorganisms to take place in the pipes at 
yoints where the flow is slow.” 

“Part of the sediment in the tank was withdrawn with 
sterile pipettes and placed into chlorine-free sterile water. 
Examining with a microscope revealed a number of pro- 
tozoa of an undetermined species feeding on the vegeta- 
ble matter. . . . Protozoa of the type found in the sedi- 
ment probably could not live in water containing residual 
chlorine. It is likely that after the sediment became a 
certain thickness the residual chlorine did not penetrate 
through it and there was a zone of chlorine-free sedi- 








ment. . . . (See Table I.)”’ 
TABLE I 

Bacteria in Sediment Largely Composed of Dead Diatoms 
% Tubes 
Showing 

Gas 

(M. 

Red + 

——— Bacteria Per CC- B. Coli Per 100 CC. 5 
Sample E ing 20° Presumptive Final Pros.—) 

1 E000 000 kssisinss 16,000 175 60 

2 575,000 3,900,000 17,500 300 33 

3 RGGOUO -  vnsizins 4,300 2,440 88 





Determination of Growth on Sediment 


“To determine if B. coli will grow in the laboratory on 
sediment composed largely of dead microorganisms, two 
30-ce. portions of the sediment from the glass tank were 
sterilized in an autoclave and added to 400 cc. each of 
sterile water. To another 400-cc. portion of sterile water, 
30cc. of the sediment without sterilization was added. 
The two flasks containing the sterile sediment were inocu- 
lated with B. coli, taken from pure culture on agar slants. 
As soon as the B. coli were thoroughly mixed in the 
solution, samples were taken and plated on agar. The 
flasks were then stored in the 20° incubator. In addition 
to this, two 400-cc. portions of sterile raw water which 
contained a few diatoms were inoculated with B. coli 
from the same agar slants. In Table II these two sam- 
ples are compared with the two containing 30-cc. portions 
of the sterile sediment. Table III shows both the count 
and the B. coli for sterile water inoculated with 30 cc. 
of the sediment from the tank which was not sterilized. 

9 

“The significant fact from the results shown in Table 
II is that the B. coli increased in the water containing 
the sediment to a very much greater extent than in the 
plain water and gives proof that the sediment at least 
furnished part of the food for the growth. ae 

“The growth of B. coli on dead microorganisms ap- 
pears to be contrary to what.is found naturally in most 
instances, but it may be that the reason why B. coli do 
not increase under such conditions is that they are pre- 
vented from growing by other organisms. It will be noted 
from Table III that the B. coli did not increase in the 
sample in which the added sediment was not sterilized. 
The water in this flask soon developed a very offensive 
odor of decomposition resembling that of the sludge in 
a sewage disposal plant. The general trend of the figures 
are downward on standing, and this perhaps is analogous 
to what takes place naturally in lakes and reservoirs. . . .” 


Bacterial Growth in Pipe Sediment 


“To prove more conchisively that B. coli and other 
bacteria will grow in the sediment which accumulates in 
water pipes where the water contains microorganisms, 
another series of tests were run in which water containing 
microorganisms was allowed to flow from a faucet at 
the rate of about 200 cc. per minute. The water had been 
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TABLE II 
Increase in B. Coli When Plain Water and Water Containing 
Sterile Sediment Is Inoculated with B. Coli 
Inoculated with B. Coli Inoculated with B. Coli 
That Are Negative Both That Are Negative to 


to Methyl Red and to Methyl Red and Positive 
Voges-Proskaner to Voges-Proskauer 
400 CC. of 400 CC. of 


400 CC. of Sterile Water 400 CC. of Sterile Water 


Days Sterile with 30 CC. Sterile with 30 CC. 
Stand- Raw of Sterile Raw of Sterile 
ing Water Sediment Water Sediment 
0 540,000 240,000 23,400 18,00 
1 1,245,000 13,800,000 58,000 4,250,000 
2 1,750,000 41,000,000 900,000 11,750,000 
4 1,570,000 28,250,000 400,000 17,750,000 
6 1,835,000 ee. 17,750,000 
*6 2,500,000 25,000,000 350,000 16,000,000 
12 1,850,000 32,500,000 2,235,000 20,775,000 


*Number of B. coli estimated from broth tubes. 





TABLE III 


Growth of Bacteria in Water Containing Dead Microorganisms 
30 cc. of sediment from glass tank added to 400 cc. of sterile 


water. Sediment not sterilized. 
% Tubes 
Showing 
Gas 
(M. 
Days Red + 
Stand- —Bacteria Per CC— _B. Coli Per 100 CC. Ve 
ing ae 20° Presumptive Final Pros.—) 
0 32,500 1,515,000 300 170 88 
1 63,000 1,200,000 mee ote re! 
2 329,000 700,000 1,600 25 86 
Mm | \seeee ¢ eee 80 4 50 
eo ee ee 50 8 50 
12 1,000 113,000 350 14 100 





treated with about 0.5 part per million of chlorine, and 
that coming from the faucet at the slow rate of flow al- 
ways contained residual chlorine. The residual ranged 
from 0.1 to 0.3 parts per million. This slow rate of flow 
allowed many of the microorganisms to settle in the % 
inch pipe leading to the faucet. It is believed that most 
of the microorganisms were killed by the chlorine. When 
the faucet was turned on nearly full force there was a 
pick-up of the sediment which had settled in the pipe, 
and the water would come out fairly turbid for a short 
period after increasing the rate. The sediment contained 
an abundance of microorganisms, most of which were 
diatoms. There were a few crustacea present, such as 
cyclops, bosmina and daphnia.” 

“The procedure for testing was to collect a sample of 
the water in a sterile bottle for bacteriological tests while 
the flow was slow, also a sample for making a residual 
chlorine test. About 10 cc. of sterile lactose broth, the 
same used for B. coli tests, were placed in another sterile 
sample bottle just before collecting the sample at the 
rapid flow. The faucet was then opened so that the flow 
would be rapid enough to pick up the sediment in the 
pipe, and the sample collected when the water began to 
run turbid. The purpose of the lactose broth was to use 
up the residual chlorine immediately so there would be 
no danger of the bacteria in the sediment being killed. 
The plates and broth tubes were inoculated within a few 
minutes afterwards, and the broth placed in the sample 
bottle could not affect the number of bacteria. The re- 
sults of the tests are given in Table IV.” 

“Tt is evident that bacterial growths in water distribu- 
tion systems are dependent upon the water containing 
food for the growths, and upon it being free from steril- 
izing agents such as chlorine. Water containing organic 
matter that settles or attaches itself to the side of the pipes 
may produce a coating so thick that even though the 
water contains considerable residual chlorine there will be 
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TABLE IV 
Bacterial Content of Water From a Faucet Running Slow and 
Running Fast So as to Pick Up Sediment From 


the Pipe 
Days 
Running 
at Slow Water Passing Faucet Faucet Running Fast to Pick 
Rate at Slow Rate of Flow Up Sediment 
Before Bacteria Per B. Coli B. Coli 
Collecting ——CC.—— Per —Bacteria Per CC.— Per 
Sample 37° 20° 100CC. a” 20° 100 CC. 
1 1 0 0 ee. =" See's 70 
1 0 — 0 fk ie 130 
| 1 f 0 oe 8 
1 0 0 0 500 250 ? 
1 1 0 0 35 850 4 
1 0 0 0 4,200 120,000 35 
4 3 2 0 300,000 90,000 1,600 
1 1 2 0) 20,000 26,000 7 
1 | 2 0 2,500 3,000 11 
] | l 0 1,100 12,500 8 
2 0 3 0 12,500 90,000 1,800 
1 2 l 0 4,100 19,500 0 
| 0 1 0 40,000 74,000 50 
4 1 0 0 35,000 45,000 13 
2 0 0 0 70,000 48,000 4 
1 0 0 0 4,200 4,800 2 
2 1 0 0 4,250 4,000 0 
1 0 0 0 40 250 0 
1 0 0 0 5,300 5,500 0 
1 1 | 0 12,500 16,500 3 
1 0 l 0 1,800 2,000 5 
5 1 1 0 8.400 22,000 8 
l 1 1 0 700 550 25 
| | 4 0 100 90 7 
l 2 2 0 160 200 8 
2 0) eh 0 210 325 y 4 
1 0 0) 0 10,000 11,000 25 
l 1 ] 0 130 180 50 
1 1 ] 0 220 180 2 
1 l 2 0 4,000 11,500 40 
3 0 2 0 250 7,500 11 
3 2 1 0 30 11,000 2 
1 6 8 0 75 55 5 
1 20 20 0 20 250 2 
l 25 14 0 180 180 0 





a zone of chlorine-free water within the coating or within 
the sediment where bacteria may grow abundantly. 
Where the residual chlorine does not extend throughout 
the distribution system, as is the case for many water 
supplies not heavily chlorinated, there may be danger of 
bacteria increasing within the water if it remains in the 
distribution system for sev eral days such as may be the 
case in some ‘dead ends.’ 


How to Avoid Bacterial Aftergrowths 


“To avoid bacterial aftergrowths the water should be 
free from suspended organic matter or any matter that 
will form a gelatinous coating on the pipes such as man- 





TABLE V 


Bacterial Aftergrowths in Water Distribution System 


—Bacteria Per CC.———— B. Coli Per 
— 37° C.— —20° C.— Cent of 10 CC. 
Water Water Tubes Positive 
Delivered Del:vered Water 
to After to After Delivered After 
Distri- Passing Distri- Passing toDis- Passing 


bution Through bution Through tribution Through 





Month. System System System System System System 
January ... 8.1 14.1 7.1 9.1 6.2 6.2 
February .. 7.1 73 24.0 13.5 5.9 10.0 
March .... 3.6 6.8 48 8.2 2.2 15 
AST ..... 1.6 1.9 1.2 2.6 2.9 12.8 
SRO ve uses 35 22.9 23.0 124.0 0 32.0 
OS ne 2.6 7.6 mod 4.8 1.9 10.0 
rere 15 59.4 2.7 150.5 0 68.0 
August 2.2 112.5 3.6 179.0 0 56.8 
September 2.5 10.5 £5 28.6 4 21.7 
October 2.4 332.0 1.9 1128 8 33.8 
November 3.1 3.5 3.4 8.7 1.4 29.0 
December 1.8 2.4 2.6 4.7 4 2.3 

Average . 3.3 49.3 6.6 53.9 1.8 23.7 
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ganese and iron, also it should be low in organic com- 
pounds that support bacterial growths. When it is not 
possible to produce water low in organic content the 
water should contain residual chlorine throughout the 
entire distribution system if an increase in the bacteria 
is to be avoided. It is easy to remove microorganisms 
and other suspended particles by filtration, but it is not 
easy to reduce the organic content of many waters to the 
point where it will not support bacterial growths. 

“No open reservoir should be connected to the distri- 
bution system of any water supply unless the water in 
the reservoir contains sufficient chlorine or other steriliz- 
ing agent to prevent biological growths all the time. 
Chlorinating the water leaving the reservoir may make it 
safe bacterially, but does not prevent microscopical 
growths that may later be food for bacteria in the dis- 
tribution system. It was shown by Table IV that micro- 
organisms depositing in the pipes may cause bacteria to 
grow abundantly even though the surrounding water has 
an excess of chlorine. ¥ 

Mention was made in one of the quoted excerpts from 
the 1930 article of the increase in bacteria in the water 
of a large city after the water-had passed through several 
miles of the distribution mains. It was stated for the peak 
month of one year that 68 per cent of the 10 cc. broth 
tubes contained coliform organisms. Table V gives the 
data for an entire year for bacteria and coliform organ- 
isms in this particular water leaving the filtration plant 
and in the water after passing through the distribution 
system. The very slight increase of bacteria in the winter 
months when the water was too cold for the bacteria to 
grow and the large increase in the warmer months clearly 
indicate aftergrowths. 


v 
JUNGLES ARE TOUGH ON WATER MAINS 


Here is an interesting picture taken by Dana E. Kep- 
ner on a recent tour of the American tropics. It is as 
pretty a cure of 36 in. C. I. pipe as was ever laid, and it 
runs several miles through Panama’s jungle to bring 








Supply Main Carrying Water Through Jungle 


Photo—C ourtesy Dana Kepner, Denver 


36-In. 


water to the Colon Filtration Plant. This stretch is well 
known to ye Ed. who spent some time in Panama cutting 
his operating eye teeth—so, it isn’t so young. 

Panama’s climate is tough on iron and steel structures 
and the soil conditions through the jungle are still 


tougher. Toughest of all are the roots of the mango and 
other trees. Temperature changes between day and 


night are marked and joints have to be able to “take it.” 
To prevent roots from lifting the pipe line the right of 
way must be kept cleared of tree growth and, for the 
same reason, the line is only partially buried. 
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"NO TICKEE; NO WASHEE" 


66 O TICKEE; No Washee!”—‘“‘No Tax Receipt ; 

No Water, Sewerage or Garbage Service!” is 
the slogan of Fort Myers, Florida, and the dilemma in 
which delinquent tax-dodgers find themselves in this 
famed winter resort. 

Many American cities have been suffering from the 
aftermath of sit-down strikes by tax payers, which 
Lecame endemic during the late major depression. Such 
cities have, ever since, been struggling with the problem 
of collecting delinquent taxes, largely because of lieniency 
shown non-payers, promisers, or partial-payers, during 
the depression. Probably, nowhere has this condition 
been more pronounced than in Florida. So, Fort Myers 
has adopted a unique plan to cure this evil—one that is 
bringing immediate results which are satisfactory at 
least to the municipal authorities and all honest com- 
munity spirited citizens, in that it is forcing funds into 
the city treasury from tax dodging delinquents finding 
excuses (false for the most part) easier than paying off 
back taxes. 

As told to us by W. B. Gibson, Superintendent of Fil- 
tration at Fort Myers, the plan is simplicity itself. It 
inerely entails refusal of utility and other governmental 
services to delinquents who can be shown able to pay off 
a good part of their back taxes, but who have consis- 
tently refused to do so. 

Adoption of the plan was forced upon the officials 
of Fort Myers when it became known that collection 
of city taxes for the current year had amounted to only 
33 per cent. This meant, obviously, that large numbers 
of property owners who were able to pay, and share in 
the cost of services rendered by the city, were holding 
back. With this state of affairs, the city authorities, un- 
der the leadership of Fort Myers’ “up and at em” 
Mayor, Dave Shapard, have ruled that the delinquénts 
will be subject to the following drastic penalties: Dis- 
continuance of water and sewage service, garbage ser- 
vice, fire protection, and even police protection. 

To prevent public nuisance and fire and health men- 
ace, orders were issued by Mayor Shapard to the City 
Sanitary Officer to make inspections, twice weekly, of 
properties where garbage and rubbish collection has 
been ordered stopptd; and, to order arrest where the 
property owners have failed to dispose of such garbage. 
The offenders are haled into City Court, over which 
Mayor Shapard presides. 

The effect of the program is seen by the fact that 
directors of a corporation, owning 42 properties af- 


fected, agreed to pay to the extent of their funds, imme- 
diately, and made negotiations for a loan to pay the 
remainder of the $10,000 over-due. Also, two other large 
property owners have paid a total of $20,000 in back 
taxes. 

Some may consider the action of the Fort Myers 
authorities harsh and unreasonable. But is it? In every 
case where a property owner refuses to pay, he is throw- 
ing a burden of the cost of the services he enjoys, such 
a: garbage collection, police and fire protection, water 
and sewage service, upon the shoulders of his more hon- 
est fellow citizens. The truly unreasonable thing, under 
such circumstances as Fort Myers was facing, is for the 
city authorities to permit some residents to ride free 
while others pay their bills promptly, and fully. 

The public generally is not aware of the scope of the 
tax delinquency problem. It is one that affects prac- 
tically every community in America. There are some 
people who resort to every describable subterfuge to 
avoid paying their taxes, even though they are able 
financially to do so. They let the tax bills pile up against 
their property and finally effect some sort of compro- 
inise with the city authorities that calls for the payment 
of only a percentage of the full amount. One of the rea- 
sons for such cumulative delinquencies is the fact that 
tax-dodgers are able to effect these compromises. The 
delinquents—many of them—have a “friend.at court” — 
who usually intercedes in their behalf to bring about 
some form of settlement or temporary waiver. 

In our opinion Fort Myers has adopted the correct 
attitude—namely, that everybody must pay his equitable 
share of the cost of services rendered property owners 
and other citizens in the community. Only those who can 
conclusively prove to the authority that they are in truth 
unable to pay, without serious sacrifice of property, are 
being excused in Fort Myers. 

To date the Fort Myers Plan—or Shapard Plan, as 
there known—has been in operation less than six months. 
In this period the result has been that al! taxes on im- 
proved property, owned by persons or corporations 
shown to be financially able to pay, have been paid up 
to the year 1937 at least. 

Many city officials will watch with a deal of interest 
the outcome of the Fort Myers Plan. It may be the 
ultimate answer to the growing problem of tax collec- 
tions to pay the costs of utility and public works better- 
nients now going in, or completed in recent years, as 
work relief projects. 
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EQUIPMENT NEWS 


"Acipco" Introduces "Enameline" Pipe 
{at No Extra Cost) 

An extraordinarily interesting announce- 
ment has recently come from the Amer- 
‘can Cast Iron Pipe Company of Birming- 
ham. 

This company, in a radical 
from marketing practices amongst 
[ron pipe manufacturers in the past, is 
now offering pipe and fittings with 
“ACIPCO’s” recently developed asphalt 
coated cement linings. And, at no added 
cost to the purchaser. Applied to their 
regu'ar centrifugal pipe, produced in slow 


departure 
Cast 








Wall Section of ”Enameline”’ Pipe 
(Close Up of a Hand Cut Pipe) 


sand molds by ACIPCO’s dis- 
“Mono-Cast” process, such pipe 
with the new lining has been christened 
“Enameline” pipe. 

The “Enameline” process entails the use 
of an improved centrifugal cement lining 
process which provides a two coat applica- 
tion, supplemented by trowelling for uni- 
form th:ckness and insured bonding. Then 
comes a final high speed “floating” or 


cooling 
tinctive 











Hand Cut “Enameline”’ 
Ga. 


Pipe, Columbus, 


“slicking up” spin, at the end, to assure 
minimum friction. The completed ce- 
ment lining—(1/16th inch thick) is not 
allowed to dry before a finishing seal- 
coat of penetrating asphalt paint is applied 
through a 360 degree pressure spray head. 
Fittings are lined by hand to smoothness 
approaching that of the pipe. The seal- 
coat results in the desired slow cement 
mortar cure, fills the pores and precludes 
leaching out of the lime salts when placed 
in service, handling even the softest and 
most aggressive waters. 

The new “Mono-Cast Enameline”’ pipes 
have internal diameters equal to or greater 
than nominal diameters. The value of the 
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friction co-efficient “C” for such pipes is 
guaranteed at 140 or higher, which history 
of cement and bituminous lined pipes re- 
veals to have proved a sustained or perma- 
nent capacity value, for time to come. 

Concerning the cutting quality of 
“Enameline” pipes, the accompanying pic- 
ture was made of an ord-nary cut made 
by workmen on the Columbus, Ga., proj- 
ect, and was supplied by A. J. Smallshaf, 
Sup’t of Water Works at Columbus, the 
pioneer user of the new “Enameline” 
pipe. Cut with an ordinary hammer and 
clever (rolling the pipe as the cuts are 
made), no cracking or chipping was ex- 
perienced. 

To the water works profession this 
should prove the most interesting develop- 
ment in the history of Cast-Iron pipe 
manufacture, and we believe it ‘s destined, 
also, to be the most meaningful. For 
further details we refer you to “ACIPCO,” 
of Birmingham, Ala. 


v 
Dorrco Flocculator-Clarifier 
A new unit for performing in a single 
tank the two basic steps of Flocculation 
and Sedimentation has just been intro- 
duced by The Dorr Company. Economy 
of first cost and operation, plus effective 
flocculation and sedimentation, have been 





the siphon has beéri made extra large, to 
preclude velocities which may injure the 
quality. 

Savings in initial construction cost for 
this combination unit are particularly ap- 
parent when multiple units are to be used. 
Such units permit the use of common 
walls of economical des:gn, because the 
dividing walls will always have equal 
pressure on both sides. 

Dorr Squarex Clarifiers are offered in 
standard sizes from 20 ft. to 100 ft. square. 
The size of the Flocculator compartment 
will be determined in each case by the 
detention period required for the water, 
sewage or waste under treatment. For 
descriptive bulletin, write The Dorr Co., 
General Electric Bldg., Lexington Ave., 
N. Y. City. 


Vv 
Lakeside Aero Filter Distributor 


Lakeside Engineering Corporation of 
Chicago has developed an ingeniously de- 
signed high speed Rotating Disc-Distr‘b- 
utor for securing continuous rate applica- 
tion of liquid to high capacity Aero- 
Filters. 

The disc is operated through a helio- 
centric reducer by means of a fractional 
horse power motor, the s.ze of disc and 
motor varying with the diameter of the 
trickling filter. These motor driven discs 
are used on circular filters of 30 ft. dia- 
meter, and downward; and range in size 
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New Dorrco Combination Flocculator and Squarex Clarifier 


Dorrco Flocculator with an advanced de- 
sign of square sedimentation unit desig- 
nated the Dorr Squarex Clar;fier. 

This new combination unit is offered for 
sewage, water and trade waste treatment; 
and many arrangements and combinations 
of the Clarifier and Flocculator are possi- 
ble. One arrangement of this unit is shown 
in the accompanying drawing. In this 
case, transverse Flocculator paddles are 
used, the flocculated liquid being carried 
to the Clarifier by a s:phon feed. 

Since pre-flocculation markedly increases 
sedimentation rates, the size of the Clari- 
fier in this combination unit may be con- 
siderably smaller than otherwise. Follow- 
ing the flocculation step, sedimentation 
takes place in the newly developed Dorr 
Squarex Clarifier. As its name implies, 
the cleaning unit has been designed espe- 
cially for installation in square tanks and 
has a special mechanism for sweeping the 
entire floor area of such tanks. 

The siphon feed arrangement, which is 
illustrated, incorporates the distinctive fea- 
tures of the Dorr Sifeed Clarifier, with its 
advantages of decreasing velocities to the 
full peripheral overflow. The diameter of 


938 


The disc is pitched 1 inch in 8, and 
for convenience it is divided into three 
equal segments. The perimeter of each 
segment is cut away somewhat similar to 
the blades of an electric fan. Each seg- 





New Rotating Disc Distributor 
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NO eect = a 

1930. P-DM 500,000 gal. 

Hemispherical Bottom 

Tank, built beside P-DM 
Incineration Plant. 


1927. P-DM 500,000 gal. 

Hemispherical Bottom 

Tank, located adjacent to 
municipal waterworks. 


r— a 
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Send for your copies of P-DM 
Bulletins Nos. 101: ‘Modern 
Water Storage,’’ and 601: 
“Modern Refuse Incinera- 
tion.’’ In 20 and 24 pages re- 
spectively, these publications 
tell a detailed and authorita- 
tive story-—well deserving 
your serious attention. Com- 


pletaly illustrated. 


ELEVATED TANKS 


WITH 2,000,000 GALLONS CAPACITY AND 


AP-DM INCINERATOR 


Rockville Centre owes its growth and standing as a leader of 
New York suburban residential communities to the progressive 
policies guiding its city government. The municipality owns 
and operates the principal public utilities serving its citizens: 
water; light and power (the diesel-operated electric power 
plant was one of the first of its type installed in this country); 
sewage and refuse disposal. All materials and equipment 
employed in the construction and operation of these services 
are the best obtainable for each particular field. 
It is with due pride that Pittsburgh-Des 

Moines points to its installations in Rockville 
Centre—and to sound, money-saving P-DM 

construction for municipalities and 

private interests throughout 

America. Do you have a problem? 

P-DM has been solving them for 

over 40 years. 


1927. P*-DM High Tem- 1936. P-DM 1,000,000 

perature Incineration gal. Toroidal Bottom 

Plant, capacity 100 tons Tank. Low head range 

per 24 hours. Garages —total water depth but 
below ramps. 2s’. 


PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA. 3418 NEVILLE ISLAND—DES MOINES, IA. 919 TUTTLE ST 


NEW YORK, ROOM 918-99, 270 BROADWAY CHICAG 1222 FIRST NATIONAL BANK BUILDIN 


DALLAS 
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New Rotating Disc-Distributor in 
Operation 


ment is equipped with an equal number 
of vertical vanes extending radially along 
the top surface of each segment. This 
arrangement provides a series of varying 
length vanes which extend to the outside 
edge of each segment. The area of each 
segment has been determined through a 
direct relat:onship with the area of the 
filter surface, while the length of each 
vane is in direct proportion to the radial 
length of that section of the filter which 
is to be dosed by the sewage thrown off. 

The hydraulic head on the distributor is 
generally about 4 inches. The discs travel 
at approximately 300 r.p.m., and are gen- 
erally placed approximately two feet above 
the surface of the trickling filter. 

For descriptive literature, disclosing 
more in detail as to design and perform- 
ance of the new “Rotating Disc-Distrib- 
utor,” write Lakeside Engineering Cor- 
poration, 222 West Adams St., Chicago, 


Ill. 
v 


Corporation Cock Adaptor for Steel 
Pipe 

The new Barrett “Adaptor-Bushing” is 
a unique development of The Cleveland 
Brass Mfg. Co. of Cleveland, Ohio. 

It was devised especially for simplifying 
and making stronger, and more dependa- 
ble, corporation-cock insertions in thin 
walled steel p:pes. However, it has its 
distinctive advantages when used on Cast 
Iron pipe, as well. 

Use of the new Barrett “Adaptor-Bush- 
ing” eliminates the need for using pipe 
saddles and solves the problems of making 
permanently secure tapping connections to 
steel pipe. The strengthening mechanical 
transformations that take place during the 
process of installing the bushing and cock 
are a distinctive feature. Especially is 
this feature stressed by the inventor and 


manufacturer because of its engineering 
uniqueness, and therefore especially appeal- 
ing to engineers us'ng or contemplating 
the use of steel pipe. 


For fuller details concerning the me- 
chanical features of this unique little bush- 
ing (shown on the right in cut) ask for 
descriptive bulletin on “The Barrett 

















Corporation Cock Adaptor for Steel Pipe 


Adaptor-Bushing” — The Cleveland Brass 
Mfg. Co., 4606 Hamilton Ave., Cleveland, 
Ohio. 


v 


Novel Pipe Connector for Tanks or 
Boilers 

The new “Front Drive Pipe Connector,” 
announced by Multi-Seal Manufacturing 
Co., of Chicago, has features which ren- 
ders it possible to 
make pipe connec- 
tions to tanks, 
steam boilers, con- 
duits, etc., without 
the necessity of 
working on the in- 
side of either. 

Since threading 
of the hole is not 
required the unique 
connector can be 
installed quickly; 
and, all from the 
outside of the tank, boiler or conduit. The 
hole is drilled, the compression cylinder 
(see cut) inserted. With two wrenches, 
to hold the shank nut and turn the action 
nut, the job is completed in a very few 
minutes. The principle is that of the ex- 
pansion bolt. This company has long made 
Multi-Seal “Front Drive” Rivets, for 
flange connections, etc., and Ductile “Front 


New Front Drive 
Pipe Connector 


Drive” rivets used for sealing pit leaks in_ 


steel tanks or pipe lines. 

This useful new connector can also be 
installed against pressure, and, should find 
a place in the stock-rooms of water and 
sewerage departments as well as in in- 
dustrial plants, where it has found many 
applications when shut downs are impossi- 
ble or extremely costly. 

For a descriptive pamphlet giving sizes 
and prices of the “Front Drive Connec- 
tor,” address Multi-Seal Mfg. Company, 
123 N. Jefferson St., Chicago, IIl. 
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Yeomans Improved Rotary 
Compressor 


Yeomans Bros. Co. of Chicago, long 
established and well known manufacturers 
of pumps and other sewerage equipment, 
announce an important improvement in 
their rotary air compressor and vacuum 
pumps. 

One important feature of the improved 
units is the substitution of a composition 
blade for the steel blades formerly em- 
ployed. The material used is similar to 
Bakelite; it is tough enough to resist 
abrasion and strain, but soft enough not to 
wear the bore of the iron cylinder in which 
the blades revolve. The effect secured is 
blade wear to an exact low-friction fit, due 
to the glaze taken on by the composition 
used. The net result is economy of con- 
struction and maintenance, perfect seal and 
high efficiency. 

A new bulletin has been issued, present- 
ing details and revised ratings of the im- 
proved “Yeomans Rotary Compressors and 
Vacuum Pumps’; for a copy write Yeo- 
mans Brothers Co., 1433 Dayton St., Chi- 


cago. 
v 
Improved Exhaust Unit 


The Sturtevant Exhaust Unit is a new 
development of the B. F. Sturtevant Co. 
of Boston. It was especially designed for 
removing moist air and corrosive fumes 
or gases, and therefore should find a place 
in moderii treatment plants requiring ven- 
tilation where sulphide fumes, chlorine 
gas, or other acid fumes, must be with- 
drawn, 


The fan wheel is a three bladed pro- 
peller of cast-aluminum alloy, designed for 





Sturtevant Exhaust Unit 


high efficiency. The unit proper is of 
heavy steel, protected with acid resistant 
aluminum glyptal paint, or it may be spec- 
ified of all aluminum construction. An 
outstanding feature is the fully enclosed 
self-ventilating motor (nearest the reader 
in the cut) which draws air through a 
conduit from outside of the room and 
exhausts into the fan unit. 


The new unit is available in capacities 
of 6,500 and 13,000 cu. ft. per min. in 
diameters of 23 and 34 inches. For further 
details request Bulletin 432 from B. F. 
Sturtevant Co., Hyde Park, Boston, Mass, 

















SIMPLEX RATE CONTROLLERS 





Roberts Filter Mfg. Co., Equipment Contractors 
Pipe Gallery, Denver, Colorado, Filter Plant 


3 > GA 


6743 UPLAND STREET 


Alvord, Burdick & Howson, 
Cons. Engrs. 


For Denver, Colorado's 
Fine New Filter Plant 


The large, clean, pipe gallery 
of Denver's new filtration plant is 
but one of the many plant features 
which have aroused favorable 
comments from designing and op- 
erating engineers. 


Simplex, 24”, Type S, Conirol- 
lers, equipped with influent chan- 
nel and master control, by virtue 
of their compactness and design 
flexibility, played a major part in 
simplifying the gallery piping. 


LET SIMPLEX ENGINEERS 
AID IN YOUR DESIGN 


PROBLEMS 
Write for Bulletin 53 


& METER CO. 


PHILADELPHIA, 


PA. 

















3. Cut length of 


- Clean the 
- flange. TAPAX needed. 


diameter. 


TAKING THE BANG 


OUT OF MANHOLE COVERS with 


TAPAX 


Quick - Easy 
TAPAX is the surest relief from 


rattling, banging manhole covers and 
offers you the simplest solution for . 
noisy covers at a cost of compara- 5. put TAPAX— 
tively a few cents an application.  SHcky side down 
TAPAX is a resilient cushioned com- _——Place._ cover. 
position of asbestos and bronze, 

shipped in convenient reels. It will 
"stay put" for years. Ask for sample. 








4. Form it with 
hands. 


Lasting 


/ 


Let Us Send 
You a Trial 
Order Reel 


TROHN’S SUPPLIES, tncorporated 
207 HOYT AVENUE, MAMARONECK, N.Y. 
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*** FOR WATER & 
SEWAGE TREATMENT 
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ALGAE CONTROL 


Copper Sulphate has long 
been recommended by lead- 
ing water works engineers, 
when slime, scum or other 
effects of algae and undesir- 
able microorganisms give 
trouble. Easiest algicide to 
use, no special equipment or 
training required. 


WE INVITE YOUR INQUIRIES 


7-0 > Gt. ae =) 8 Bs 0) 2 ee Os 


2 E. 40th St 





All-Purpose Electric Soldering Unit 


A new all-purpose “Deluxe” Thermo- 
Grip Soldering Unit, designed for every 
type of soft soldering work, is being 
offered by the Ideal Commutator Dresser 
Co. of Sycamore, Illinois. 


Operating electrically, this time-saving 
safety unit eliminates the open flame in 
soldering and other heating operations. The 
comp!ete soldering unit consists of a trans- 
former and four heads. The chord, plugged 
into any A.C. supply, is ready for use im- 
mediately. 


A “Midget” head is especially adaptable 
for small and lighter soldering, and for 
use in restricted spaces. It is designed for 
soldering small terminals and lugs up to 
150 amp. size, or, sweating fittings on 
threadless copper tubing up te % in. 
diameter. 


For the general run of soldering work 
the “Standard” head is employed. The 
“Fork” head is handy for use where it 
would be impossible to reach with other 
tools. The “Pencil” head, used in the 
same manner as a welding rod, is adaptable 
for soldering seamed joints, for spot 
soldering, and for getting into really “tight’’ 
places. For speed (leaving both hands 
free for handling the tool and work) a 
new foot-operated switch is also offered. 

For descriptive bulletin of ‘Thermo- 
Grip,” and other electric tools, write the 
Ideal Commutator Co., 1615 Park Avenue, 
Sycamore, III. 


Multi-Service Crawler Hoist 


Harnischfeger of Milwaukee has recent- 
ly announced a new P&H Multi-Service 
Crawler Hoist—a machine that serves fig- 
uratively as a “jack of all trades” in con- 
struction and maintenance work. 

Provided with three hoisting drums, the 
new hoist combines in one machine unusu- 
ally high lifting capacity (35,000 Ibs.) with 
the drawbar pull and mobility of a tractor, 
from which it is possible to work off of 
either side or over the front end. With 
three forward travel speeds, ranging from 
1.3 to 5.2 m.p.h., this machine gives trac- 
tor mobility to meet all ground conditions 
or topography. It has a ground pressure 
of only 7.6 pounds per square inch. Its 
live boom is quickly adjusted up and down, 
enabling the hoist to adapt itself to a wide 
variety of work—handle it easily and ma- 
neuver smoothly. 


Some of the jobs which the Multi- 
Service Crawler Hoist is recommended for 
are: “Bulldozer” work and other load 
pushing jobs; lifting, as a crawler crane or 
clamshell; pulling dump wagons, road 
graders, etc.; pipe handling, trench back 
filling, and general utility lifting and mov- 
ing work, such as unloading, handling or 
stacking pipe and fittings in stock yards. 
Also for handling chemicals or chlorine 
containers; particularly the one ton con- 
tainers of chlorine, so economical to use. 
These are but a few general utility uses 
that come to mind. It’s an interesting 
machine—this “jack of all trades.” 

For illustrated literature on the P&H 
Multi-Service Tractor Hoist write Har- 
nischfeger Corpn., 4400 W. National Ave., 





Milwaukee, Wis. 
Vv 


Crane's New Bar Stock Valves 

Three new bar stock valves which have 
a variety of uses have been introduced by 
Crane Co., Chicago. These small plug- 
type disc valves (globe and angle) are 
called bar stock valves because their 
bodies and bonnets are made from solid bar 
stock. They are considered ideal for con- 
nections on orifice meters, regulator leads, 
by-passes, gauges; and for use where ac- 
curate regulation of flow is desired or 
where parts of measuring instruments must 
be protected against the sudden release of 
high pressures. 

The construction of these valves allows 
repacking when wide open and under pres- 
sure. They are furnished either in steel, 
Excelloy or 18-8 chrome nickel alloy. The 
alloy valves are particularly suitable for 
handling gas or liquid containing sulphur 
compounds or for installations where steel 
valves do not have sufficient resistance to 
atmospheric corrosion. 


v 
WITH THE MANUFACTURERS 


Simplex Meter Announce Two New 
Agents 

Simplex Valve & Meter Co. of Philadel- 

phia have announced, through Everett M. 

Jones, sales manager, the following ap- 

pointees as their exclusive representatives 
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in the territory assigned: New England 
district, C. W. Baldwin, 230 Congress St) 
Boston, Mass.; Kansas City district, J. J, 
Heinrikson, 3689 Jefferson St., Kansas 
City, Mo. 

v 


W. H. Day Joins Peerless Pump 
Division 

W. H. Day, for the past 12% years vice- 
president in charge of sales for the Po- 
mona Pump Co., has accepted a similar 
position with the Peerless Pumps (Divi- 
sion of Food Machinery Corp.), which has 
turbine pump manufacturing plants in Los 
Angeles, San Jose and Fresno, Calif., and 
Massillon. Ohio. Previous to his connec- 
tion with Pomona Pump Co., Mr. Day was 
sales manager of the Milwaukee Division 
of Worthington Pump & Machine Corp. 


v 


Pomona Pump Company 
Reorganization 

From Geo. A. McKenna, president and 
general manager of Pomona Pump Co. 
since 1925, comes an announcement of the 
completion of a reorganization which has 
resulted in several changes in the execu- 
tive personnel of this company. The fol- 
lewing appointments are announced: Vice- 
president and secretary, D. C. McKenna; 
vice-president in charge of sales, Jule H. 
Coffey (formerly vice-president of engi- 
neering development and manufacturing) ; 
vice-president in charge of manufacturing, 
Claude C. Cook (formerly manager of 
Pomona’s St. Louis plant); general sales 
nianager, Chas. L. Barrett (formerly sales 
manager of the California district) ; chief 
engineer, R. D. Schott (formerly chief de- 
signing engineer ). 

Coincident with plant expansion and 
establishment of the new plant in St. Louis, 
about three years ago, Pomona Pump Co. 
established and built up a testing and re- 
search station and engineering staff of 
which it can well be proud. (About two 
years ago a visit was made to this new 
station and its impressive facilities were 
described on page 254 of the July, 1936, 
issue of this magazine—Ed.) 


v 
Seaberg Joins Pittsburgh Meter 


Announcement : 
has been made : 
of the appoint- 
ment of Georxe 
E. Seaberg as 
Sales Manager 
of the Coupling 
and Fitting Di- 
vision of the 
Pittsburgh 
Equitable Meter 
Company, Pitts- 
burgh, Pa. Mr. 
Seaberg’s long 
experience 
makes him well 
qualified to head 
this newly cre- 
ated department. For the past 12 years he 
was associated with the Dresser Manu- 
facturing Company as Manager of their 
Water Works Division. 





G. E. Seaberg 
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ENGINEERING 
TERMINOLOGY 


DEFINITIONS OF 
TECHNICAL WORDS AND PHRASES 


V. J. BROWN, C. E., 
Publishing Director, 
ROADS AND STREETS 
and 
D. G. RUNNER, A.B., A.M. 
Assistant Materials Engineer 
U. S. Bureau of Public Roads 





Send For Your: Compidiliaia 


A glimpse inside of the pages of this book shows the style. You 
have often wanted to know the meaning of a particular technical 
term as used in a particular field. Covers such subjects as the 
following: 


Highway Construction Conversion Factors Highway Maintenance Railway Terms 
Geology Tables of Chemical Elements, Steel, Slag, Rock, Gravel Water Works and 
Petrology Their Symbols and Atomic Hydraulics Sewerage 
Architecture Weights Compressed Air Hydraulic Symbols 
English-Spanish Words Appraisal Terms Soil Types Classified Technical Abbreviations 
Useful Information Bridge Nomenclature and Defined Surveying 


Spanish-English Words 

English-German Words ; 

Standard Engineering Symbols and 
Abbreviations 

Conversion Tables, °F to °C and 
Vice Versa 

Contracts and Appraisals 

Pump Designations and Types 

Pump Materials for Pumping 
Various Liquids 

Sewage 

Investments 


BERRRRERBRRRE RRR R ERR RRR ERR RRR RRR RRS 


GILLETTE PUBLISHING CO., 
330 South Wells St., Chicago, Il. 


Gentlemen: 


Please send me a copy of “Engineering Terminol- 
ogy.”’ I agree to remit $3.50, plus postage, upon 
receipt of same. 


SIR? 5 10.4 a tue yb ered: 6 Sie wig & ie oie. oh nb Reina bee " 


ME le ties oo: Kinin B's. enc. oad a ites I x abs 640-4 ee 


Fills a Long Felt Need 
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Pure Water for the 
City of Rochester 


supplied by Rochester & Lake Ontario 
Water Service Corporation through 


AMERICAN WATER SOFTENER CO. 
FILTRATION EQUIPMENT 


Also 


Munieipal Gravity Filtration Plants 
Chemical Feeders—Controls, ete. 


AMERICAN WATER SOFTENER CO. 


Lehigh Avenue at 4th Street Philadelphia, Pa. 



















This catalog con- 
tains information 

on all types of 
meter settings and 
lists modern equip- 
ment for the installa- 
tion and testing of 

water meters. It will 
be of interest and value 
to all waterworks men 
concerned with the use 
and care of water meters 


SEND ME A COPY OF YOUR CATALOG NUMBER 38 
Name.... 


Address or Company 
City State... 











Ford Meter Box Co. 


(44 SETTING AND TESTING 
EQUIPMENT FOR WATER METERS 


WABASH, IND., U.S.A. 
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MEETINGS 
SCHEDULED: 


Aug. 10—Lusec, MAINE. 

Maine Water Utilities Association. Sec’y-Treas., Earle A. 
Tarr, Supt. Winthrop Water District, Winthrop, Maine. 

Aug. 17-19—WHeEELING, W. Va. (Hotel Windsor). 

Central States Section, A. W. W. A. Sec’y, E. P. Johnson, 
418 Flannery Bldg., Sta. 13, Pittsburgh, Pa. 

Aug. 25-26—LEx1INGTOoN, Va. (Hotel Robert E. Lee). 
Virginia Section, A. W. W. A. Sec’y, H. W. Snidow, State 
Dept. of Health, Richmond, Va. 

Sept. 15—LeBanon, Pa. 

Pennsylvania Water Works Operators’ Assn. Sec’y-Treas., 
I. M. Glace, 22 South 22nd street, Harrisburg, Pa. 

Sept. 12-13—Casper, Wyominc (Townsend Hotel). 

Rocky Mountain Section, A. W. W. A. Sec’y, B. V. Howe, 
State Office Bldg., Denver, Colo. 

Sept. 13-16—Boston, Mass. (Hotel Statler). 

New England Water Works Association. (57th Annual 
nr Sec’y, Frank J. Gifford, 613 Statler Bldg., Boston, 
Mass. 

Sept. 14-16—Sacinaw, Micu. (Bancroft Hotel). 

Michigan Section, A. W. W. A. Sec’y, M. N. Gerardy, 
Water Board Bldg., Detroit, Mich. 
(Meeting Jointly with) 

Sept. 14-16—Michigan Conference Water Purification. (An- 
nual Convention). Sec’y-Treas., R. J. Faust, Michigan Dept. 
Health, Lansing, Mich. 

Sept. 19-20—WatTeErRTowN, S. DAK. 

South Dakota Water & Sewage Works Conference. Sec’y, 
W. W. Towne, Board of Health, Pierre, S. Dak. 

Sept. 22-23—PoucHkEEPsIE, N. Y. (Nelson House). 

New York Section, A. W. W. A. Sec’y, R. K. Blanchard, 
50 West 50th street, New York City. 

Sept. 26-27—Minot, N. Dax. (Hotel Leeland Parker). 
North Dakota Water & Sewage Works Conference. Sec’y- 
Treas., M. D. Hollis, Bureau of Sanitary Engineering, B’s- 
marck, N. Dak. 

Sept. 27-28—Co_umsus, OuIo (Fort Hayes Hotel). 

Ohio Conference on Water Purification. Sec’y, Thos. R. 
Lathrop, State Dept. of Health, Columbus. Ohio. 

Sept. 29-30—Co_tumBus, Onto (Fort Hayes Hotel). 

Ohio Conference Sewage Treatment. Sec’y, B. M. McDill, 
Dept. of Health, Columbus, Ohio. 

Sept. 29-Oct. I—MInNEAPOLIS, MINN. (Hotel Nicollet). 
Minnesota Section, A. W. W. A. Sec’y, R. M. Finch, 416 
Flour Exchange, Minneapolis, Minn. 

Oct. 2-5—New York City, N. Y. (Hotel Pennsylvania). 
American Public Works Association (Congress). Execu- 
tive-Director, Frank W. Herring, 1313 East 60th street, Chi- 
cago, IIl. 

Oct. 6-7—WasuincTon, D. C. (Hotel not announced). 

Four States Section, A. W. W. A. Sec’y, Carl A. Hechmer, 
Dept. Engr., Washington Suburban San. Distr., Hyattsville, 
Md. 

Oct. 6-8—Hartrorp, Conn. (Bond Hotel). 

New York State Sewage Works Association. Sec’y, A. S. 
Bedell, State Board of Health, Albany, N. Y. 
(Meeting jointly with) 

Oct. 6-8—New England Sewage Works Association. Sec’y, 
F. W. Gilcreas, State Dept. of Health, Albany, N. Y. 

Oct. 10-12—MiILwaukeE, Wisc. (Hotel Plankington). 
Wisconsin Section, A. W. W. A. Sec’y, Al A. Smith, City 
Hall, Madison, Wisc. 

Oct. 13-15—Des Mornes, Iowa (Hotel Fort Des Mcines). 
Missouri Valley Section, A. W. W. A. Sec’y, Earl L. 
Waterman, University of Iowa, Iowa City, Iowa. 

Oct. 17-20—OKLAHOMA City, OKLA. (Hotel Biltmore). 
Southwest Section, A. W. W. A. Sec’y, L. A. Quigley, 
Supt. City Water Works, Fort Worth, Texas. 

Oct. 19-21I—ATLANTIC City, N. J. (Hotel Haddon Hall). 
Pennsylvania Water Works Assn. Sec’y, Dr. F. Herbert 
Snow, 327 Telegraph Bldg., Harrisburg, Pa. 

Oct. 20-21—Toronto, Onr. 

Canadian Institute of Sewage and Sanitation. Sec’y-Treas., 
A. E. Berry, Ontario Dept. of Health, Toronto. 

Oct. 21-22—Aspury Park, N. J. (Berkeley-Carteret Hotel). 
New Jersey Section, A. W. W. A. Sec’y-Treas., H. N. 
Lendall, College of Eng., Rutgers University, New Brunswick, 


Oct. 25-28—KANSAS City, Mo. 
American Public Health Association. Executive Secretary, 
Reginald M. Atwater, M. D., 50 West 50th street, New York 
City. 
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CATALOGS AND 
LITERATURE RECEIVED 


[Any of the publications reviewed in this section can 
be secured from or through Water Works and Sewerage, 
if such be desirable.] 


“Weight at a Glance” is a brochure describing the 
Merrick “Weightometer,” manufactured by the Merrick 
Scale Co. of Passaic, N. J. It is described as “the 
original conveyor-belt scale, employing continuous 
mechanical integration.” Used extensively in the indus- 
trial field for weighing bulk materials, passing a given 
point, enroute to storage or processing. In the water 
and sewage field, its application is in unloading bulk 
chemicals; in transferring and controlling the feed of 
sludge cake to dryers and incinerators from vacuum 
filters; weighing chemicals out of storage for solution 
preparation of dry feeding to the treatment process ; 
c1, for fertilizer handling in-and-out of storage. By 
electric wiring, readings from the “Weightograph”’ are 
transmitted to the Merrick “Rateograph” which is in- 
dicating, chart recording, and reveals total weight fed 
by direct reading. One or more recording instruments 
connected to the weighing units can, therefore, be located 
at important observation and control points to provide 
an index, as well as recorded operating results and pro- 
duction yields or plant and personnel efficiency. The 
brochure presents a graphical description and sketched 
installations, and suggests application of the “Weight- 
cmeter’” in automatic control. A list of sewage treat- 
ment plants where now installed is given, amongst which 
are America’s newest, largest and most important, in- 
cluding Chicago, Columbus, Indianapolis, Washington, 
Cleveland, Buffalo. For a copy of “Weight at a Glance,” 
address Merrick Scale Mfg. Co., Passaic, N. J. 


“How to Join and Repair Pipe,” depicting the 
“easy, quick and permanent way,” Dresser’s new 12 
page bulletin describes the several styles of rubber gas- 
keted Dresser type couplings and repair clamps and 
sleeves for Cast Iron (plain end or bell and spigot) and 
steel pipes of all sizes. The construction and application 
of Dresser products of interest to the water and sewage 
works engineer and operator are effectively illustrated 
and described, with 24 distinctive advantages cited. Pic- 
tures also show the few step-by-step operations required 
in making up a joint on a main or a service repair. Dress- 
et’s Style 65 “No-thread” Couplings and Fittings for 
small diameter pipes are also included. Typical! instal- 
lations, with “before and after” illustrations of represen- 
tative applications of Dresser repair units, are pictured. 
“How to Join and Repair Pipe” may be had by writing 
~. R. Dresser Mfg. Co., Bradford, Pa. 


“Oliver Automatic Filters’ comes from Oliver 
United Filters, Inc. In addition to listing 133 Oliver 
Vacuum Filter units for dewatering sewage sludges, 
in 50 plants, it stresses the availability of the newest 
Oliver—the “All Assembled” Sludge Dewaterer, de- 
signed especially as a complete unit for the smaller plants 
treating but one or two m.g.d. flows, the 5 smallest in- 
stallations listed being,of not more than 54 sq. ft. area. 
Likewise, the completely assembled Oliver is suggested 
as a take-up unit for plants already employing sand 
beds, which may be ample except at intervals. For a 
copy of Bul. 240 address Oliver United Filters, Inc., 
33 West 42nd Street, New York City. 
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aT EEL PIPE 


Lined INSIDEand Coated- 
and-Wrapped OUTSIDE by the 


HILL HUBBELLProcess 


is ALSO used for 


SEWAGE 
DISPOSAL LINES 


Many Engineers recommend and use STEEL PIPE for SEW- 
AGE Disposal Lines because it offers many advantages not 
found in other kinds of pipe. STEEL PIPE has demonstrated 
its TREMENDOUS STRENGTH in many ways and has 
proven in actual use that it better withstands the destruc- 
tive factors that are responsible for costly breaks. STEEL 
PIPE lined with BITURINE 
AKWALINE Enamel has 
a surface as smooth as 
glass. This assures high 
CAPACITY FLOW which 
forever reduces pumping 
cost. Those interested in 
water mains, supply lines, 
sewage disposal lines, 
or distributing mains 
should have important 
evidence of the many ad- 
vantages of STEEL PIPE 
Lined inside and Coated- 
and-Wrapped outside by 
the HILL-HUBBELL Proc- 


ess. 








Laying 8" O.D. STEEL PIPE 
SEWAGE Disposal Line 
Kensington, Conn. 


The MODERN Way 





The Book of PIPE PROTECTION de- 
scribes in detail how STEEL PIPE is 
MECHANICALLY Lined and Coated- 
and-Wrapped at the Mills under ideal 
conditions. Use your letterhead, and 
write our nearest office for a copy. 





GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. « Divisior: - Cleveland, Ohio |* 


TULSA - SAN FRANCISCO - LOS ANGELES - OAKLAND - PORTLAND - SEATTLE - SPOKANE 
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Consulting Engineers 


Specializing in the field of \4 


WATER WORKS & SEWERAGE 














Albright & Friel, Inc. 


Engineers 


Chester E. Albright Francis 8. Friel 
Water Supply and Purification 
Sewerage and Sewage Disposal 


Industrial Waste and Refuse Disposal 
Investigations Valuations Reports 
1520 Locust Street 
Philadelphia, Penna. 





Gascoigne & Associates 
Consulting Sanitary Engineers 
G. B. Gascoigne A. A Burger 
W. L. Havens F. W. Jones 
C. A. Emerson, Jr. F C. Tolles 
Water, Sewage, Garbage and Industrial 
Waste Problems— Valuations and Rate 
Investigations 


CLEVELAND NEW YORK 
Leader Bldg. Woolworth Bldg. 


Malcolm Pirnie 
Engineers 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates. 


Supervision and Operation. 
Valuation and Rates. 


25 W. 43rd St., New York, N. Y. 


























Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Disposal, 
Water Supply and Purification. 


50 Church St., New York 








John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 


Alvord, Burdick & Howson 


Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal, Drain- 
age, Appraisals, Power Generation 


Civic Opera Building Chicago 





Greeley & Hansen 
Hydraulic and Sanitary Engineers 


Investigations and Reports. Plans and 

Specifications. Supervision of Construc- 

tion. Supervision of Operation. Water 

Supply and Purification, Sewerage and 

Sewage Disposal, Garbage Collection and 
Disposal, Appraisals 


6 N. Michigan Avenue, Chicago, III. 




















Black & Veatch 
CONSULTING ENGINEERS 
4706 Broadway, Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, 
Power Plants, Valuations, Special Investi- 
gations, Reports and Laboratory Service 


BE. B. Black N. T. Veatch, Jr. 

A. P. Learned H. F. Lutz 

F. M. Veatch E. H. Dunmire 
E. L. Filby 


Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purifica- 
tion, Sewage Treatment, Operating Super- 
vision of Plants, Sanitary Surveys, Stream 
Pollution Investigation, Swimming Pool 
Control. Chemical and Bacteriological 
Analyses, Testing of Materials. 


369 East 149th Street, New York City 
(Tel.: Melrose 5-6579) 














Nicholas §S. Hill Associates 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, 
Valuations, Rates, Design Construction, 
Operation, Management, Chemical and 
Biological Laboratories. 


112 East 19th St. 
New York 














Russell & Axon 


Consulting Engineers, Inc. 
Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr. 
Sewerage, Sewage Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 











Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 
Consulting Engineers Since 1897 
Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cineinnati, Ohio, 307 East Fourth St. 

Albany, N. Y., 11 North Pearl St. 








Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


Pittsburgh, Pa. 











Weston & Sampson 


Robert Spurr Weston George A. Sampson 


Water Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


14 Beacon Street Boston, Massachusetts 























Campbell, Davis & Bankson 


The Chester Engineers 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 


Investigations, Appraisals, Rates, Testi- 
mony, Design, Supervision, Operation, 
Accounting 


130 Seventh Street, Pittsburgh, Pa. 








Metcalf & Eddy 
Engineers 
Charles W. Sherman John P. Wentworth 
Almon L. Fales Harrison P. Eddy, Jr. 
Frank A. Marston Arthur L. Shaw 
E. Sherman Chase 
Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 

Laboratories Valuations 


Boston, Mass. Harrisburg, Pa. 4 
Statler Building Telegraph Building 





Whitman & Howard 


Harry W. Clark, Associate 
Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 

















Fuller & McClintock 


Engineers 


Sewage Treatment, Sewers, Water- 
works, Purification, Drainage, 
Waste Disposal, Valuations 


11 PARK PLACE NEW YORK 











Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 


Water Supply & Purification 
Sewerage & Sewage Disposal 
Garbage Incineration 


327 Franklin St. Buffalo, N. Y. 











Whitman, Requardt and Smith 
Engineers 


Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt Robert T. Regester 
Benjamin L. Smith Theodore W. Hacker 


Water Works — Sewerage 
Utilities 
Baltimore, Md. Albany, N. Y. 
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You can prevent wear and cutting of rods, plungers, shafts and 
valve stems by using 


MABBS RAWHIDE PACKING 


In Your Water Works and Sewage Plants 


IT LASTS LONGER 


Is Anti-Frictional, Saves 
Power, Labor and Re- 
pairs. Will prove the 
cheapest packing that 
can be bought. 


Trade Mark 





Reg. U. S. Pat. Off. 


We make a specialty of Rawhide Meter Washers. 


MABBS HYDRAULIC PACKING COMPANY 
431 S. Dearborn St. Incorporated 1892 Chicago, Illinois, U.S.A. 




















THE 








ATIONAL WATER MAIN CLEANING 


50 CHURGH ST. NEW YoRK \ 
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Continuous circulation —constant purification — is 
the most positive and economical way to maintain 
drinking water standards in swimming pools. Infilco 
Equipment — Filters, Chemical Feeders, Flow Indi- 
cators and Controllers, Lint Catchers, Pool Cleaners 
and Fittings—assures modern engineering practice, 
undivided equipment responsibility and continually 
attractive, as well as safe, pool water. Infilco equip- 
ment will be found in the better class of pools—public 
and private, indoor and outdoor—all over the country. 


Write for Bulletin 2000 


INTERNATIONAL FILTER CO. 


59 E. Van Buren Street, Chicago 




















san 
GRUENDLER — ESTABLISHED 1885 


SEWAGE SCREENING 
SHREDDERS 


Gruendler’s Ball Bearing Trouble Free 
Sewage Shredders — Uniformly handles 
Sludge and Screenings so that 100% 
passes bar screen—eliminates trouble at 
Ball Valve and through system. Write 
for Information. 


Gruendler’s Garbage Shredders 


(Built in any capacity.) 
Prepares Garbage and Rubbish for 
Incinerator or for Fuel 











GRUENDLER CRUSHER & PULVERIZER CO. rs 
2920-28 NORTH MARKET STREET ST. LOUIS, MO. 





“HOLD FIRM" 


A NEW TEST PLUG 


For Testing Mains Conveying 
WATER GAS OIL AIR 


For testing cast iron, steel, transite, 
soil and concrete pipe lines, without 
the necessity of valves; test pipe as 
you lay them; eliminate open trench 
and hazards; special for testing re- 
claimed pipe, valves and fittings. In- 
stalled by any unskilled laborer; 
withstands 300 lbs. hydrostatic pres- 
sure, light in weight ; same clamps 
fit many sizes of pipe. Made in all 
sizes. Used by the City of Chicego, 
PATENTED contractors and municipalities. 


PACKING RING 
RUBBER GASKET 





FACE PLATE 


HOLD FIRM CLAMP 
Send for Circular and Complete Information 


TEST PLUG MFG. CO. (not inc.) NILES CENTER, ILL. 
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Pressure : Sewer : Culvert : “Subaqueous. ore 












IOGK JOINT REINFORCED CONCRETE PIPE 


LOCK JOINT PIPE CO. Est. 1905. Ampere, N. f 











PRODUCTS 


l. Activated Alum 2. Black Alum 
3. Regular Alum 


Details and samples gladly sent upon request. 


Activated Alum Corp. 


OFFICE WORKS 
80 BROAD STREET 
NEW YORK. N. Y 


CURTIS BAY 
BALTIMORE, MARYLAND 
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CAN WE HELP 
YOU? 


Do you want latest literature and catalogs? 





Do you want additional help or information on con- 
templated purchases? 


WATER WORKS & SEWERAGE readers are invited to 
take full advantage of our “Readers Service Depart- 
ment” which will assist you, without cost or obligation, 
in obtaining catalogs, literature, etc., or any other 
information you desire. 


Use convenient blank below. 





READERS SERVICE DEPT., 
WATER WORKS & SEWERAGE, 
155 East 44th Street, New York, N. Y. 


Please send me without obligation literature, or information on following: 


Se S-8 SSS OSS OSSSECHRESSC?SESEC RELA EHASOECSSESPSECHEHOCHEOOHE 8 8 M®HESHKSTHSEHSHEHKEHSSEHSOHTFCA SSS HSHKHOCCAOHEOREKBEOSBEAE D0 TED 
Se Ro HERS SOO KES SSH SOSSSOHSCRSSS CH SESH OSHOCSHEREOCEC ESE KS HHSSHSHOSHHHHSCHSHSASCHSHSEHOHSCHSHEHOHSC CHS SO EBDEHOHHOCHHEEEKSH B® 
tee ee SCC CHO HCE SESH EK SO FESSOR OO HOSS SSEOKRESCHEHSOSEEH +§=$ SHOHSSSHPRSEPHFSHREHSETSHSESEHHHEKHRPHSSCHHSECCHKEOREBEOCHVCeO HES 
SCPC CC HoH COS CHS SSEOSCSHESE OSE HO CSCO HES HROBReSEHBESCOHeEHRBeCOo 8 =<£—®© © OC SCO HHEHHSCHOHSHEHSHOCHROSRSOGCHOCeCHF SOC O HS HELO HCH eO HS OSBEHESEBEHEOS 
oes 6 Oe OOS CO ee oes ee eeeeesveecevretvoeMoesceseCevéeeee #383 BH SHPHESFCOHSHE SOE EOS EDO HEHSE OES. HSCEHOBREHMOCOH GHOSE 
coe eee eee ee eee HSeeereeeeeeeeveeesooeesee —-e§ €@@@e8 © @©@@e@Geeeeeeeseeeeseeseeeeeeeeveeaeeseeeoeeose 
cee ee eee e eC SSSSSEES SCH SEHSSESHHOHRESC SES HREOCHEEOH = ko HSHSEHSHSHE SH HSHRSERSEHSHHESOSOHHECOHEOSCO SHORE RSO SOHC OHRES EOS 
6 o.ed 6 6 oO 66 20S SOS O SEH HESHEHSCEMSEHPSESEHHCEBOHCEDRECS +«§g§<_£ HSHSHSHKHSEHSSHHOSCESEHPSSCSCESOHSCHOEH HCE CECH ROSH HCOCSO BHO OS 
oe. 2 ee eS eo EO Oe ESSE SHEER MH +E ESH HAE HSPSECHKECOCHREREe 8 8 8 8 SHHKOCESO HSH OHKH HERES OHAEOH SVD O FT SEH SHOWS HEHEHE C DO OOO BO 
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| ==. > ||ROBERTS FILTERS 


A velocity-type meter, easy to in- "STANDARD OF QUALITY" 


stall, accurate over a wide flow- 


range, and economical to maintain. 
es to fit all kinds of pipe, in 
' oot sizes from two-inch to  sixty- 
inch—larger sizes on order. 
Send for descriptive literature of 
Sparling Main-line Meters, Rate Indi- 
cators and Recorders. 


». SPARLING 








ee 


For more than thirty years we have specialized in the 
art of water purification. We manufacture a full line 
of water filters, both pressure and gravity type; Zeo- 
lite water softeners; swimming pool recirculating 
equipment; and various forms of water rectification 
units. Inquiries are invited on all problems of water 





: WATER MEASURING EQUIPMENT ene 
) Los ANGELES |, SINGINNAT osriece ROBERTS FILTER MANUFACTURING CO. 
CHICAGO NEW YORK in steel pipe. 607 COLUMBIA AVE. DARBY, PA. 


3104 S. Michigan Ave. 10! Park Ave. 























CLARIFY TURBID WATER with EVE RSO 8 Sterilizing Apparatus 
VOLCLAY BENTONITE Py hg ge Py Pg ng gO 


feeding and mixing chlorine gas, ammonia, etc., into solutions 


Send for Samples and Directions —for sterilizing drinking water, sewage or swimming pools. 
en a and Catalog of Swimming Pool Equipment 
AMERICAN COLLOID COMPANY pena pins 
EVERSON |! . CO., “ : : ” 
269 W, SUPERIOR St CHICAGO, mt, ON DATO, 0. The Suing Poel Peesh 














. STREET, SEWER AND WATER CASTINGS 
. A rro wh ead G fa ti n g & T r ead $ ‘ Made of wear-resisting chilled iron in various 


H ; r + | ’ . . 
; Engineers’ Handbook sent on request gsi fe 
Write for Catalog and Prices 


i ARROWHEAD IRON WORKS, Inc. SOUTH BEND FOUNDRY CO. 


; 431 W. 5th St., an City, Mo. Gray Iron and Semi-Steel Castings SOUTH BEND, INDIANA 
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EDSON’S NEW HAND PUMP 


_ ie | 
inest: 

Sveti’ Diaphragm Pump Made, 2” Suction OR 
pen Discharge. Capacity 1400 G.P.H. Weight NE xcellent 





50 Ibs. s, © 
° le rooms, **. 
THE EDSON CORP’N, 49 “D” Street 1 you of the livable Tad facilities, oF 
So. Boston, Mass. We could te” ate party ery a jung Hotel, but 
NEW YORK: 142 Ashland Pl., Brooklyn banquet and ger features of the Jung as Your 
CHICAGO: 1064 Peoples Gas’ Building a host of other et say —s “contented.” 
Catalog “‘T” Gives Full Data, Also Edson Hand and we prefer to simp ing Spot and Be 
Power Pumps, Suction Hose and Pump Accessories New Orleans StopP 














CLAS SIHFIED 











WANTED 


Well-established manufacturers’ represent- 

atives familiar with water main construc- 

tion and acquainted with engineers and 

public officials responsible for buying 
water works equipment and supplies. Ex- 
cellent product. Liberal commission. 
Write Box 433, Water Works and Sewer- 
age, 330 So. Wells St., Chicago, Ill. 














WELL ESTABLISHED manufacturers’ 
representative in New England territory 
would like to handle more accounts. In- 
terested principally in products connected 
with new building, engineering construc- 
tion, power plant supplies, etc. Address 
Box 143, Water Works and Sewerage, 
330 South Wells Street, Chicago, Il. 





SANITARY ENGINEER: B.S. 1938 U. of 
Ml. Desires «position with equipment 
company, consulting engineer, or as op- 
erator of water or sewage treatment 

’ plant. Good training in public health, 

chemistry and civil engineering. Some 

experience in surveying and computing. 

Location immaterial. Single, age 22. Ad- 

dress R. I. L., Water Works and Sewer- 

1 age, 330 South Wells Street, Chicago, Il. 
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It makes NO difference 
to 


(7A PROPORTIONEERSY 


1 
What Water Meter Is Your 


Favorite 


All makes of meters have been used success- 
fully to control our “little red pumps.” 


2 
What Activated Carbon You 


Prefer 


We supply equipment to measure, pump, and 
agitate carbon suspensoid and control to keep 
feed constant or vary feed with flow. 


3 
What Hypo-Chlorite You 


Use 


Whatever the make, “Hypo,” accurately fed by 
Chlor-O-Feeders, has proved the practical way 
to chlorinate medium and small supplies. 


4 


What Chemical You Need or 
How Many Chemicals You 
Want “Kept in Step” 


All water and sewage plant chemicals are 
being successfully handled. Interchangeable 
reagent head of “little red pumps” is built 
of material necessary to withstand particular 
chemical. 





A 








5 
What Type of Flow You Have 


Constant or variable pumped, or gravity vari- 
able, large or small—%Proportioneers% have 
equipment to suit your flow. 


6 
What Driving Power You Use 


“Little red pump” can be driven by any 
power—electricity, water, gasoline, or rotating 
pump parts. 


7 
WHAT YOU PAY 


Regardless of price, in its class there’s no 


sturdier, more dependable equipment than 
% Proportioneers%. 
8 
WHERE YOU ARE 
There’s a %PROPORTIONEERS% Agent 


within reasonable distance—although this is 
least important, since these simple devices 
have proved nearly service-free. 


sO 


It will make a BIG DIFFERENCE in the 
ease of solving your chemical feeding prob- 
lems if you write—wire—ro phone— 


% PROPORTIONEERS % 
Inc. 


Associated with ( 
Builders Iron Foundry 


Q 9 N. Codding Street 


PROVIDENCE, R. I. 






( 


O 
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Left: Dorr Clarifiers at 
Battle Creek 





Removal Suspended Solids 
Removal Settleable Solids 
Reduction in B.O. D. ) 
94.5% Moisture Sludge et 


PRIMARY CLARIFIER PERFORMANCE 








ORR SIFEED CLARIFIERS thrive on a variable feed. The 
distinctive ‘‘Sifeed” principle smooths out fluctuations in DORR CLARIFIER PERFORMANCE 
feed volume and feed concentration and contributes to the uni- Jan. 1-Dec. 31, 1937 
formly high removals and uniformily good effluents secured. Clarifier Feed* --% — pet 
The operating data at the right were collected by N. G. on Voie”... ae vu a9 
é + dni B. O. D.'s 
Damoose, Engineer-Maneger of the Battle Creek, Michigan, hh ~: inte ‘an “i 
Sewage Treatment Works. They cover a one year’s test of Effluent—ppm. ......... 145 206 112 
‘ ; ae Reduction—per cent.... 32.8 32.2 29.7 
two 80° primary Dorr Sifeed Clarifiers. Samples were com- Suspended Solids 
p ; Influent—ppm. ........ 267 333 207 
posited daily and results averaged monthly. Effluent—ppm. ......... 86 107 . 71 
Removal—per cent..... 67.9 70.2 63.3 
The Dorr Sifeed principle assures uniform feeding, distribu- ieee —— ve - ‘oi 
TULUONI——CC/MIOCPF ..ccee ° ° e 
tion and overflowing, regardless of variations in influent. Feed Effluent—cc/liter ...... .008 20 00 
i ; or? Removal—per cent..... 98.6 100.0 96.0 
enters centrally through a submerged diffuser, is distributed Settled Sludge 
' me ; Moist “ae 94. 5. , 
radially and reaches the minimum velocity at the point of ee Gi ae ae a: oy ps 
take off. *Samples collected after screening and grit removal. 
The continuous peripheral overflow weir is of maximum pos- 
sible length and at all points is equidistant from the point of 
feed inlet. 
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ENGINEERS « 570 Lexington Ave., New York 
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DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES 


HOLLAND: Dorr-Oliver N. V., The Hague ENGLAND: Dorr-Oliver Company Ltd., London JAPAN: Sanki Engineering Co., Ltd., Tokyo 
FRANCE: Soc. Dorr-Oliver, Paris AUSTRALIA: Crossle & Duff Pty. Ltd., Melbourne ARGENTINA: Luis Fiore, Buenos Aires 
GERMANY: Dorr Gesellschaft, m. b. H. Berlin SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg BRAZIL: Oscar Taves & Co., Rio de Janeiro 





REAL VALUE FOR YOUR~CHLORINATJON DOLLAR 
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POWER that floats on the water inside a bell may be investigated and operation resumed. 
jar controls the operation of a W&T Visible 
Vacuum Chlorinator. No hidden diaphragms, 
no springs—only a needle valve operated by 
a floating hard rubber ball regulates 
the inflow of chlorine maintaining an 
even, constant pressure whether the 
equipment is feeding at its maximum or 
minimum. And not only a constant 


Nea but - a sae — for over twenty years the accepted 
ee egg standard of Real Value in the 


operating water supply fail. Imme- | Chlorinator field 
diately, the floating ball drops, ‘ 


seating the needle valve, and the Ask for Technical Publications 38 
gas is cut off until the trouble | 157 and 158. a 
_ SThe Only Se is a Sterilized Water” — 


Such carefully thought out design, coupled 
with meticulous attention to every small detail 
of material selection and manufacturing, 
accounts for the recognized accuracy, 
dependability and long life of W&T 
equipment. When specifying or purchas- 
ing equipment for the important job of 
Chlorination, be sure you call for W&T 





